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EXECUTIVE SUMMARY

Under the Navy's Installation Restoration Program and in accordance with

‘the requirements of the Compréhensive Environmental Response, Compensation and

Liability Act (CERCLA) as _amended by the Superfund Amendments and
Reauthorization Act (SARA), a Remedial investigation/reasibility Study is
being conducted for the Naval Construction Battalion Center locafed in North
Kingstown, Rhode Island (referred to as NCBC-Davisville). Included herein is
the Phase I Feasibility Study for the following groups of sites at fhe
NCBC-Davisville facility: |
e Group I Sites
— Site 05 - Transformer QOil Disposal Area
- Site 06 - Solvent Disposal Area

- Site 13 - Disposal Area Northwest of Buildings W-3, W-4, and T-1

~ & Group II Sites
- Site 08 - DPDO Film Processing Disposal Area

¢ Group III Sites
- Site 12 - Building 316, DPDO Transformer Oil Spill Area
- Site 14 - Building 38, Transformer Oil Leak Area

e Group VI Sites
— Site 10 - Camp Fogarty Disposal Area
The remaining sites at the NCBC-Davisville facility will be addressed within a
separate Phase I Feasibility Study. all Feasibility Study site locations are
indicated in Figure ES-1.

The Feasibility Studies for the NCBC-Davisville sites are being performed
in a phased manner. The Phase I Feasibility Studies are organized as foilows:
e Information gained through previous investigations, including the

Phase I Remedial Investigation is summarized;
e Existing site contamination information is compared to Applicable
or Relevant and Appropriate Requirements (ARARs), To-Be-Considered

criteria (TBCs), and calculated risk-based cleanup levels based on
future residential use:;
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Remedial response objectives are developed:
General response actions are identified:;

¢ Remedial technologies and process options are screened;

® Remedial alternatives are developed;
Remedial alternatives are evaluated individually and comparatively
on the basis of effectiveness, implementability, and cost:; and

e Remedial alternatives which do not offer significant advantages
over comparable alternatives are screened from further analysis.

A Phase II Feasibility Study, presenting a detailed analysis of remedial
alternatives, will be conducted at a later date incorporating Phase II

Remedial Investigation results, as available.

The Phase I Feasibility Study efforts are summarized on the following

pages individually for each group of sites.

ES-2



GROUP I SITES

SITE 05 - TRANSFORMER OIL DISPOSAL AREA,
SITE 06 - SOLVENT DISPOSAL AREA, AND
SITE 13 - DISPOSAL AREA NORTHWEST

- Site 05 - Transformer Oil Disposal Area

Site 05 consists of an approximétely 1,500 square foot area located east
of Building 37, adjacent to Camp Avenue and just outside of the NCBC fence
line. In 1968 or 1969, approximately 30 gallons of o0il containing

. polychlorinated biphenyls (PCBs) were reportedly drained from a transformer

and poured -onto the ground at this site. While a soil sample collected in
1984 by the Navy contained 6 parts per million (ppm) of PCBs, subsequent
surface and near surface soil sampling has not detécted significant levels of
PCBs. Polynuclear aromatic hydrocarbons (PAHs), pesticides and inorganics
have been identified in the site soils, Current and future carcinogenic risks
due to exposures to site soils are estimated to range from 2.28 x 10-7 to 7.5
x 1072 based on worst case and most probable case exposure scenarios. These’
risk values are driven by arsenic, beryllium and PAHs. Non-cancer risk
estimates for soil exposures were within the acceptable limit. No ground
water investigation has been conducted at this site.

Site 06 — Solvent Disposal Area

Site 06 is a flat grassy area located between Buildings 67 and 38 and
covering roughly a quarter of an acre in area. From 1970 to 1972, waste
chlorinated hydrocarbon solvents were reportedly drained in this area, with an
estimated total.disposal volume of 1,750 gallons. Studies conducted at the
site have included the sampling of surface and subsurface soils as well as
ground water sampling from three monitoring wells ‘located at the site:
Contaminants detected in 'site soils include volatile organic compounds (VCCs),
semi-volatile organic compounds (SVOCs) and inorganics. Inorganics were the
only contaminants detected in ground water samples. Current and future
carcinogenic risks due to exposures to site soils are estimated to range from
3.93 x 108 to 7.99 x 10~/ based on worst case and most probable case exposure
scenarios, with PAHs driving the risk values. Worst—-case ground water
ingestion cancer risks were on the order of 1.10 x 1073, with arsenic and
beryllium driving the risk estimate. Non-cancer risk estimates were less than
the acceptable limit except for the worst-case childhood ingestion of ground
water scenario, where manganese drives the calculated hazard index ratio.

Site 13 - Disposal Area Northwest

Site 13 is approximately 6 acres in size, bounded on three sides by
roads. Three catch basins are located within the site area. From 1945 to
1955, this area was reportedly used for vehicle storage and the disposal of
approximately 300 gallons of waste oils per month. Studies conducted at the
site have included the sampling of surface and subsurface soils, sediments
from on-site catch basins, and ground water from the four on-site monitoring
wells. Contaminants detected in site soils include VOCs, SVOCs, PCBs,
pesticides and inorganics. The contaminants detected in site soils and catch
basin sediment samples at the highest levels were PCBs. SVOCs and inorganics
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were detected in ground water samples. Current carcinogenic risks due to
exposures to site soils are estimated at 2.53 x 10~3 for the worst case
exposure scenario, with PCBs driving the risk value. Worst-case ground water
ingestion cancer risks were on the order of 3.93 x 10~3, with arsenic and
beryllium driving the risk estimate. Non-cancer risk estimates exceeded the
acceptable limit under both current use and future use scenarios based on PCB
levels in site soils and ingestion of inorgdnics in ground water.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup Levels

Soil

PCBs were detected at Sites 05 and 13 in surface soils at levels exceeding
the historic RIDEM cleanup standard of 1 ppm. When compared to the proposed
RIDEM defined release level and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, only Site 13 exhibits surface soil concentrations which
‘exceed the 10 ppm value. At Site 05, risk-based cleanup levels for PAHs were
.exceeded and at Site 13, the risk-based cleanup level for arsenic was

exceeded. However, reasonable maximum risks for future soil exposures at both

Sites 05 and 13 fall within the acceptable carcinogenic risk range of 1 x 1074
to 1 x 107® for remedial actions at Superfund sites.

Ground Water

Inorganics were detected at Sites 06 and 13 in ground water samples at
levels exceeding MCLs, federal action levels or secondary MCLs. At Sites 06
and 13, manganese was detected at levels exceeding risk-based cleanup levels,
while at Site 13, bis(2-ethylhexyl)phthalate was also detected at a level
exceeding risk-based cleanup levels. '

Remedial Response Objectiveé

The following remedial response objectives were developed for soil and
ground water at the Group I sites:

Soil

e Minimize current and future exposures to surficial soil
contaminants at 1levels which exceed ARARs/TBCs or which pose
unacceptable risks to human health and the environment; and

e Minimize off-site migration of surface soil contaminants.

Ground Water

e Prevent exposure, due to ground water ingestion, to contaminants
at levels exceeding acceptable ARARs/TBCs or which pose
unacceptable risks to human health and the environment; and

e Minimize migration of ground water contaminants.

Development of Remedial Alternatives

With the remedial. response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
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and associated process options were ‘screened. Based on the lack of soil
contaminants at Site 06 at levels exceeding ARARs/TBCs or risk-based cleanup
levels, remediation of soils at Site 06 was not evaluated. Two soil remedial
scenarios were evaluated for Sites 05 and 13. If the sites were remediated to
meet ARARs/TBCs and risk-based cleanup levels, both sites would require
remediation. If the sites were remediated to meet only ARARs/TBCs (remaining
risk levels would fall within the acceptable range for remedial actions), only
Site 13 would require remediation.

With respect to ground water contamination, in evaluating the extent of
ground water contamination at Sites 06 and 13, it was determined that
sufficient information does not exist to allow for an analysis of appropriate
ground water extraction, treatment or discharge alternatives at this time.
Therefore, ground water at Sites 06 and 13 will be addressed as a separate
operable unit upon completion of Phase II remedial investigations at these-
sites. ' ' :

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-1 were developed. The alternatives
include a no action alternative (I-1), a limited action alternative (I-2)
consisting of site fencing and deed restrictions, a containment alternative
(I-3) consisting of a soil cap and deed restrictions, and a disposal/treatment
alternative (I-4) under which three soil disposal/treatment options were
considered. They include off-site landfilling/incineration (Option A),
on-site incineration (Option B) and dechlorination (Option C).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, all of the alternatives and
options were retained for detailed analysis in the Phase II FS. However, the
remedial scenario under which soils would be remediated to meet both
ARARs/TBCs and risk-based cleanup levels for Options A and B of Alternative
I-4 will be screened from further evaluation. The additional cost of
remediating to risk-based cleanup levels (over $1,000,000) does not justify
the decreased carcinogenic risk (from less than 1 x 10’5 to 1 x 107®) which is
achieved. '
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GROUP II -SITES -

SITE -08 — DPDO FILM PROCESSING AREA

Site 08 - DPDO Film Processing Area

Site 08 consists of an approximately 1,600 square foot flat, grassy area
located east of Building 314 at West Davisville. The area is reported to have
received runoff from an adjacent paved area where waste liquids from a silver
recovery process were reported discharged over a six-month period during
1973. A soil sample collected in 1985 contained 0.15 ppm of silver.
Subsequent surface and near surface soil sampling and analysis has identified
the presence of VOCs, PAHs, PCBs, and inorganics in surface or near surface
soils. Future carcinogenic risks due to exposures to site soils are estimated
at 3.14 x 10~ based on the worst case exposure scenario. This risk value is
driven by arsenic, beryllium, PAHs, PCBs and. bis(2-ethylhexyl)phthalate.
Non-cancer risk estimates for soil exposures were within the acceptable
limit. No ground water investigation has been conducted at this site.

Comparison of Soil Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup
Levels . '

PCBs were detected in one Site 08 surface soil sample at a level exceeding
the historic RIDEM cleanup standard of 1 ppm. When .compared to the proposed
RIDEM defined release level and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, however, no exceedances are observed. Risk-based cleanup
levels for PAHs, arsenic and beryllium were also exceeded at Site 08,
However, it should be noted that existing reasonable maximum risks at Sites 08
fall within the acceptable carcinogenic risk range of 1 x 1074 to 1 x 1076 for
remedial actions at Superfund sites.

Remedial Response Objectives

The follo&ing remedial response objectives Qere developed for soil at the
Group II site: _ :

e Minimize current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs or which pose
unacceptable risks to human health and the environment:; and

e Minimize off-site migration of surface soil contaminants.

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two soil remedial scenarios
were evaluated for Site 08: one in which the site would be remediated to meet
ARARs/TBCs and risk-based cleanup levels, and one in which the site would be
~remediated to meet only ARARs/TBCs (remaining risk levels would fall within
the acceptable range for remedial actions).
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‘Based on the technology and process option screening, the remedial

alternatives identified in Table ES-2 were developed. The alternatives

include a no action alternative (II-1), a limited action alternative (II-2)
consisting of site fencing and deed restrictions, a containment alternative
(II-3) consisting of a soil cap and deed restrictions, and a disposal/
treatment alternative (II-4) under which three soil disposal/treatment options

‘were considered. They include off-site landfilling (Option A), off-site

incineration (Option B) and fungal degradation (Option C).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, the incineration treatment option

- was eliminated from further analysis because it provides a similar level of
.site remediation to other disposal/treatment options but at a much greater

cost. The remaining alternatives and options are retained for detailed
analysis in the Phase II FS.
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. GROUP III SITES

SITE 12 - BUILDING 316, DPDO TRANSFORMER SPILL AREA
SITE 14 - BUILDING 38, TRANSFORMER OIL LEAK AREA

Site 12 — Building 316, DPDO Transformer Spill Area

Site 12 is located within Building 316 at West Davisville. In 1977, a
transformer containing PCB o0il was accidentally punctured with a forklift and
the resultant spill area was cleaned up by NCBC-Davisville personnel.
Subsequent sampling indicated the concrete was contaminated with PCBs and a
removal action was implemented in 1991. Confirmation sampling conducted after
the removal was completed indicated that the horizontal extent of PCB

‘contamination is more extensive than originally believed.

Site 14 — Building 38, Transformer-Oil Leak Area

Site 14 is located within Building 38, adjacent to Site 06. In 1981, oil
spillage was noted in a transformer storage area within Building 38. The
resultant spill area is believed to have been cleaned up by NCBC-Davisville
personnel. Subsequent sampling indicated the asphalt surface was contamihated
with PCBs and a removal action was implemented in-1991. Confirmation sampling
conducted after the removal was completed indicated that, as with Building
316, the horizontal extent of PCB contamination is more extensive than
originally believed. '

Comparison of PCB Contaminant Levels to ARARs/TBCs

PCBs were detected in chip samples at Site 12 -at concentrations as great
as 1,200 ppm. At Site 14, chip sample concentrations as great as 150 ppm have
been detected. Therefore, both sites exhibit PCB contamination at levels
exceeding the historic RIDEM cleanup standard of 1 ppm and the proposed RIDEM
defined release level and TSCA cleanup standard for unrestricted areas of 10
ppm for PCBs. One soil sample collected from the previous removal area at

~ Site 14 contained PCBs at 1.6 ppm, which also exceeds the historic RIDEM

cleanup standard.

Remedial Response Objectives

The following remedial response objectives were developed for floor
surface materials at the Group III sites: )

e Prevent exposures to PCB-contaminated surfaces and soil at levels
which exceed ARARs/TBCs.

Deveibpmeﬁt of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two remedial scenarios were
evaluated for Sites 12 and 14: one in which the sites would be remediated to
meet the historic RIDEM cleanup standard of 1 ppm PCBs, and one in which the
sites would be remediated to meet the 10 ppm proposed RIDEM defined release
level and TSCA cleanup level.
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Based on the technology and process option screening, the remedial
alternatives identified in Table ES-3 were developed. . The alternatives
include a no action alternative (III-1), a limited action alternative (III-2)
consisting of site access and deed restrictions, a containment alternative
(III-3) consisting of sealing of PCB-contaminated surfaces, a disposal

- alternative (III- 4) consisting of removal of contaminated floor surfaces and

soil for disposal off-site at a TSCA-permitted landfill, and a treatment
alternative (III-5) consisting of solvent washing of PCB-contaminated surfaces.

After conducting an initial evaluation of these alternatives on the basis

of effectiveness, implementability and cost, all of the alternatives and
options were retained for detailed analysis in the Phase II FS.
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GROUP VI SITES

SITE 10 - CAMP FOGARTY DISPOSAL AREA

Site 10 - Camp Fogarty Disposal Area

Site 10 consists of an area within Camp Fogarty, a 347-acre parcel of land
located in East Greenwich, Rhode Island. The study area is located in a
depression west of an active firing range, between the firing range berms and
a steeply rising hill to the west. The ~area is heavily wooded and
-interspersed with meadow areas. Ground water in the area is classified as
GAA-NA. Cans of rifle- and weapon-cleaning oils and preservatives, as well as
miscellaneous municipal-type garbage were reportedly occasionally disposed of
in a shallow, sandy excavation in this area. The rifle bore oils were

reportedly subsequently removed from the site and relocated at NCBC-

Davisville. Rusted empty paint cans, 55-gallon drums and miscellaneous metal
parts are visible on the. site's surface. Surface and near-surface soil
sampling as well as ground water sampling have been conducted at the site.
PAHs and inorganics have been identified in the site soils. Inorganics have
been detected in ground water samples. Current and future carc1nogen1c risks
due to exposures to site soils are estimated to range from 3.33 x 10~7 to 2.63
x 10~® based on worst case and most probable case exposure scenarios. These

risk values are driven by arsenic, beryllium and PAHs. Worst—case ground
water 1ngest10n cancer risks were on the order of 7.17 x 10~%, with arsenic
driving the risk estimate. Non-cancer risk estimates were within the

acceptable'limit for both soil and ground water exposures.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup Levels

Soil

No soil contaminants were detected at levels exceeding available
ARARs/TBCs. PaHs and beryllium were detected at levels exceeding calculated
risk-based cleanup levels. However, reasonable maximum risks for future soil
'exposure fall within the acceptable carcinogenic risk range of 1 x 1074 to 1 x
10~® for remedial actions at Superfund sites. When the current use scenario
was evaluated, the risks posed by site contaminants were estimated to be less
than 1 x 10-6-

Ground Water
Inorganics were detected at Site 10 in gfound water samples at levels
exceeding MCLs, federal action levels or secondary MCLs. No risk-based

cleanup levels were calculated for Site 10 ground water contaminants.

Remedial Response Objectives

The following remedial response objectives were developed for 5011 and
ground water .at the Group VI site: :
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Soil

e - Minimize current and future exposures to surficial .soil
contaminants at levels which pose "unacceptable risks to human
health and the environment; and

e Minimize off-site migration of surface soil contaminants.

Ground Water

¢ Prevent exposure, due to ground water ingestioh, to contaminants
at levels exceeding acceptable ARARs/TBCs: :

e Minimize migration of ground water contaminants; and
e Restore contaminated ground water for future designated use (GAA).

Development 6f Remedial Alternatives .

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two soil remedial scenarios
were evaluated for Site 10, one in which the site is remediated to meet
ARARS/TBCs and risk-based cleanup levels, and one in which the site is
remediated to meet only ARARs/TBCs (remaining risk levels would fall within
the acceptable range for remedial actions).

In evaluating the extent of ground water contamination at Site 10, it was
determined that, while sufficient information does not exist to allow for a
detailed analysis of ground water extraction, treatment or discharge
alternatives, because the site is in a class GAA area a preliminary evaluation
of ground water remediation is appropriate at this time. Ground water
remediation ~will be addressed in more detail upon completion of Phase II
remedial investigations at this site.

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-4 were developed. The alternatives
include a no action alternative. (VI-1), a limited action alternative (VI-2)
consisting of continued ground water monitoring, site fencing and deed
restrictions, a containment alternative (VI-3) consisting of a soil cap and
deed restrictions with an option for construction of a slurry wall, and an
active restoration alternative (VI-4) under which various soil and ground
water treatment options were considered. They include off-site landfilling
(Option A), soil washing (Option B), ground water extraction (Option C),
ground water treatment using membrane microfiltration (Option D), ground water
treatment using ion exchange (Option E) and discharge of treated ground water
to ground water or to surface water (Option F).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, it was determined that the soil
treatment alternatives do not offer a significant reduction in potential risk
to justify their very high cost. If significantly increased soil exposure
risks or contaminant levels exceeding ARARs/TBCs are identified as a result of
Phase 1II remedial investigations, soil treatment options will be
reconsidered. All of the remaining alternatives and options were retained for
detailed analysis in the Phase II FS.
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TABLE ES—1

ALTERNATIVES UNDERGOING PRELIMINARY SCREENING |

SURFACE SOIL/SEDIMENT
GROUP | SITES - SITE 05, 06, 13

Alternative |—1

 NO Action

Alternative 1-2

Limited Action
A. Fencing/Deed Restrictions

Alternative 1-3

Containment
A. Soil Cap/Deed Restrictions

Alternative |—4

Active Restoration

A. Off—Site Landfill/Off—Site Incineration

B. On-Site Incineration
C. Dechlorination




TABLE ES-2 : _

ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
' SURFACE SOIL

GROUP Il SITE — SITE 08 (DPDO FILM PROCESSING AREA)

Alternative 11—1

No Action

Alternative 11-2

Limited Action
A. Fencing/Deed Restrictions

Alternative 113

Containment
A. Soil Cap/Deed Restrictions

Alternative 11— 4

Active Restoration

A. Off—Site Landfill
B. Off—Site Incineration
C. Fungal Degradation




o TABLE ES-3
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
_ BUILDING SURFACES AND SURFACE SOILS
GROUP il SITES ~ SITE 12 (BUILDING 316) AND SITE 14 (BUILDING 38)

Alternative Ill—1

No Action

Alternative llI-2

Limite_d Action
Site Access/Deed Restrictions

Alternative IlI-3

R Containment
Sealing

Alternative Ill—4

Excavation/Treatm ent/Disposal
Removal with Off—Site Disposal/Incineration

Alternative {lI—5

- Treatment

Solvent Washing




TABLE ES-4 :
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/GROUND WATER
GROUP VI SITE — SITE 10 (CAMP FOGARTY DISPOSAL AREA)

Surface Soil Ground Water
Alternative VI—1 Alternative VI—1
No Action No Action
Alternative Vi—2 . _ Alternative VI-2
Limited Action | Limited Action
A. Fencing/Deed Restrictions A. Continued Ground Water Monitoring
: B. Deed Restrictions
Alternative VI—3 Alternative Vi—3
Containment Containment
A.SoilCap | A. Slurry Wall
Alternative VI—-4 : ' Alternative VI—4
Active Restoration Active Restoration
A. Off-Site Landfill - - C. Extraction (Extraction Wells or
B. Soil Washing' Interceptor Trench)
D. Membrane Microfiltration
E. lon Exchange .
F. Discharge (to Ground Water or
to Surface Water)
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1.0 INTRODUCTION

TRC Environmental Corporation  (TRC) is conducting ' a ﬁemedial
Investigation/Feasibility Study (§I/FS) at the Naval Construction .Battaiion
Center, located in the ﬁortheast section of the town of North Kingstown, Rhode
Island i(NCBC-Davisville). The RI/fS is being conducted under the Névy's

Installation Restoration Program and in accordance with the requiremeﬁts of

" the Comprehensive Environmental Response, Compensation, and Liabiiity Act

(CERCLA), as amended 'by the Supérfund Amendments and Reauthorization . Act
(SARA). The study is being performed by TRC under Contract N62472-85-C-1026
for NORTHNAVFACENGCOM.

This Feasibility Study. Wiil assess potential remedial technologies
applicablg to - environmental conditions at NCBC-Davisville, as‘ defined by
existing site information. Previous investigations under which envirqnmental
déta have been developed include the foilowing:

e Initial Assessment Study (IAS) (Hart, 1984a):
e Verification Step Report (part of a Confirmation Study) (TRC,

1987); and .
e Phase I RI Draft Final Report (TRC, 1991).

Based on these studies, twelve sites have been identified for which
Feasibility Study efforts are beiné initiated. The site numbefs were assigned
during the IAS ‘and have been retainéd under this investigation for
consistency. These twelve sites have been grouped for the purposes of

preparing Feasibility Studies as follows:

e Group I Sites*
- Site 05 - Transformer Oil Disposal Area

- Site 06 - Solvent Disposal Area
- Site 13 - Disposal Area Northwest of Buildings W-3, W-4 and T-1

e Group II Sites*

- Site 08 - DPDO Film Processing Disposal Area

1-1



¢ Group III Sites*

- Site 12 - Building 316, DPDO Transformer 0il Spill Area
- Site 14 — Building 38, Transformer Oil Leak Area

L ‘Group IV Sites

- Site 02 - CED, Battery Acid Disposal Area
- Site 03 - CED, Solvent Disposal Area

e Group V Sites

- Site 07 - Calf Pasture Point
~ Site 09 - Allen Harbor Landfill

e Group VI Sites*
- Site 10 -~ Camp Fbgarty Disposal Area
e Group VII Sites

- Site 11 - Fire Fighting Training Area

The Phase I Feasibility Study presented hérein addresses the Group I,
Group II, Group III and Group VI siteé, noted above with an asterisk (*). The
remaining groups of sites will be addressed within a separate Phase I
Feasibility Study.

The purpose ofA the Phase I Feasibility Study presented herein is to
identify and evaluate alternativés for mitigating site-related contamination

at the seven Group I, II, III and VI NCBC-Davisville sites and for controlling

the effects of contamination on public health and the environment. By

evaluating remedial solutions selected from the range of technologies
available for site cleanup, a response can.be formulated which is technically
feasible, protects public health and the environment, is cost-effective, and
is consistent with applicable or relevant ‘environmental standards. The
Feasibility Study process was formulated by the U.S. EPA to properly implement
CERCLA. The National 0il and Hazardous Substances Pollution Contingency Plan

(NCP, 40 CFR Part 300) establishes the framework for performing Feasibility

- ) . ek — P~ - - - o s - oy
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Studies. Further definition of the FS process is provided'in the Guidance for

Conducting Remedial Investigations and Feasibility Studies under CERCLA (U.S.
EPA, Interim Final, October 1988). |
Figure 1-1 §rovides a summary of the approach being used in this
investigatibn to formulate appropriate remedial responses for the seven Group
I, II,. III and VI NCBC-Davisville sites. Ihe FS is Seing ‘conducted in
phases.r This Phase I FS report uses the following general report format :

e Introduction/Background Information
e . Agsessment of Appllcable or Relevant and Appropriate Requlrements

(ARARS)
e For each group of sites:

Site-Specific Information

General Response Actions

Identification and Screening of Technologles

- Development and Initial Screening of Alternatives

e References

A Phase II FS report will be prepared subsequent to this document which will

include the detailed analysis of remedial alternatives.

1.1 Site Location and Description

NCBC-Davisville is located in the northeast section of the town of‘Nortﬁ
Kingstown, Rhode Island, approximately 18 miles south of Providence. A site
location map is provided in Figure 1-2. A significant portion bf
NCBC—Davisville is contiguoﬁs with Narragansett Bay. NCBC-Davisville 1is
composed of three areas including the Main Center, the West Davisville storage
area, and Camp Fogarty, a training facility located approximately 4 miles west

of NCBC-Davisville. These areas as well as the locations of the individual FS

sites, are noted in Figure 1-3.
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Adjoining ﬁCBC—Davisville's_ boundaty. on thé',south is the decommissioned
Naval Air Station (NAS) Quonset Point that wa§ declared excess to the Navy in
April, 1973. The Quonset Point area is cufrently owned by the Rhode Island
"Port Authority (RIPA) and the Rhode Island Department of Trah;portation
(RIDOT), along -with - some private companies. Hereafter, this area will be

referred to as NAS Quonset Point, to distinguish it from NCBC-Davisville.

1.2 NéBC—Davisville History

| Quonset 'Point was the location. of the first annual encampment of the
Brigade éhode Island Militia inr1893. During World War I, it was designated
for the mobilization and training of trdo;ﬁs and later was the home of the
" Rhode Islaqd Nationgl Guard. In the 1920s and 1930s, Quonset Point functioned
as a summer resort.

In 1939, Quonset Point-was acquired by the Navy to establish a Naval Air
Station (NAS), and construction began in 1940. During construction, millions
of cubic yards of sediment wefe dredged to create a ship basin and channel.

By 1942, the operations at NAS Quonset Point had expanded into what is now
called NCBC—DaQisville. Land at Da?isville adjacent to NAS Quonset Point was

designated the Advanced Base Depot, and the first of two piers was

constructed. Later that year the Naval Construction Training Center (NCIC), .

known as Camp Endicott, was established to train the newly established
construction battalions.

After World War II, activities at NAS Quonset Point remained the same,

providing an operating base for aircraft and ships. After 1947, NAS Quonset

Point was a site of carrier-based jet aviation. The Antarctic Development
-Squadron Six was moved to NAS Quonset Point in 1956. A Naval Air Rework
Facility (NARF) was created there in 1967. The Naval Hospital was established

in 1968.
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The NCBC-Davisville area was inactive between World War II and the Korean

Conflict. In 1951 it became the Headquarters Construction Battalion Center

- (CBC). In 1974, the NAS and NARF at Quonset Point were decommissioned, and

operations at D;visville were greatly reduced. In 1980, RIPA purchased NAS
Quonset Point and the two Davisville piers f-rom' the.Navy. Current boundaries
of the NCBC facility are indicated in Figure 1-3. In 1989, the closure of
Davisville was announced, and all operations at Dévisville were phased down to
the present staffing levels for Public ﬁorks, Maintenance, Security and Navy
Peréonnel. Because the future use of most of the facility is unknown, futuré
residential use will be assumed for evaluating preliminary site remediation
levels. Site 10, Camp Fogarty, is proposed to be excessed to the U.S. Army.
Therefore, continuatibn of the current use scenario will also be evaluated for

Site 10.

1.3 History of Facility Response Actions at NCBC-Davisville

1.3.1 Previous Investigations - U.S. Navy

The Navy Assessment and Control of Installation Pollutants (NACIP) Office
awarded Navy Contract No. N62474-83-C-6974 to Fred C. Hart Associates, Inc.

(Hart) to conduct an Initial Assessment Study (IAS) of potentially

" contaminated sites at both NCBC-Davisville and NAS Quonset Point. The IAS

identified a total of 14 potentially contaminated sites ‘at NCBC-Davisville
(Hart, 1984a). The IAS concluded that 3 of the 14 sites identified at
NCBC-Davisville posed a sufficient threat to human health or to the
enviromﬁent to warrant additional investigation. The IAS report reéommended
that the Navy conduct a Confirmation Study (CS) as described iﬁ the NACIP
program on the following threé sites: Sit;a 05 - Transformer 0il Disposal Area,

Site 07 - Calf Pasture Point, and Site 09 - Allen Harbor Landfill.
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A copy of the IASAwas submitted by the Navy to the Rhode Island Department
of Environmental Management (RIDEM) for review and comment. In a letter dated
October 19, 1984, RIDEM presented its review findings and requested that the
Navy add 7Vof the 14 sites originally identified in the IAS to the list of
sites. to be examined in the ﬁpéoming Confirmation Study. The Navy agreed to
the RIDEM ;equest.

| Tﬁe Navy awarded a Confirmation Study (Contract No. N62472-85-C-1026) to
TRC Environmental Consultants, Inc. (TRC) in March 1985. Thirteen sites were
investigated as part of the Verificétion Step of the Confirmation Study. The
scope of work for the Verification Step included the three sites identified in
the IAS as needing additional study, the seven sites requested by RIDEM, and
three sites added by the Navy. The sites investigated during the Verification

Step program are:

Site 02 - CED Battery Acid Disposal Area;
Site 03 - CED Solvent Disposal Area;

Site 04 - CED Asphalt Disposal Area;

Site 05 - Transformer Oil Disposal Area:;

Site 06 - Solvent Disposal Area:

Site 07 - Calf Pasture Point;

Site 08 - DPDO Film Processing Disposal Area;
Site 09 - Allen Harbor Landfill:

Site 10 - Camp Fogarty Disposal Area;

Site 11 - Fire Fighting Training Area:;

Site 12 - DPDO Transformer Oil Spill Area;
Site 13 - Disposal Area Northwest of Buildings W-3, W-4 and T-1;
and

e Site 14 - Building 38, Transformer Oil Leaks.

A draft report of the Verification Séep of the NCBC-Davisville
Confirmétion~Study was submitted to RIDEM for review and comment. The RIDEM
comments suggested additional sampling be conducted, which TRC subsequently
performed; The final report of the Verification Step was éompleted by TRC on
February 2%, 1987. The Navy received a letter from RIDEM listing their review

comments on the final report on September 30, 1987.
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1.3.2 Previous Investigations - U.S. EPA

NCBC—Davisville was proposed by the U.S. Environmental Protection Agency
(EPA) for inclusion on the National Priority List (NPL) in July 1989.
NCBC-Davisville was added to the NPL on November 21, 1989. EPA developed a
Hazard Ranking System (HRS) scoring package to support the proposed and.finel
listings (U.S. EPA, 1989%a). The HRS package was based on existing .
information; a Preliminary Assessment/Site Investigation wes not performed.

The HRS package nosed that of the 24 potential sites which were identified
in a combined study of NCBC-Davisville, West Davisville, Camp Fogartf; and the
decommissioned Quonset Point, the mosf serious sites of concern, and the sites
which Qere aggregated to form the basis of the ranking package, are Site 09 -
Allen-Harbor Landfill and Site 07 - Calf Pasture Point.

Of the 24 potential sites listed in the HRS package, the areas designated
1 through 14 coincide with the 14 areas identified in the Navy's IAS. The
remaining potential areas, 15 through 24, were identified by the EPA from -an
"Off-Site Activity Investigation" report (Hart, 1984b). The HRS package notes
that areas 15-through 24 are on property not currently owned or operated by
the U.S. Navy and are not included as part of the NPL site.A Several of these
areas are being investigated by the Army Corps of Engineers' program aimed at

former defense facilities.

1.3.3 Current Remedial Investigation

In 1988, the Navy's three-phase NACIP Program was restructured to conform
with EPA‘s'four—phase program. This change was predicated by the Superfund
Amendments and Reauthorization Act (SARA) of 1986. The U.S. Navy changed its

NACIP Program to closely parallel the EPA requirements for remedial actions at

Superfund sites. The Navy's program is now called the Installation



Restoration (IR) Program. 'Uﬂdet the IR Program, current investigations at
NCBC—Daviéville are -in “the Remedial InQestigation/Feasibility Study (RI/FS)
phase.’ | |

. In March 1988, TRC was tasked by the Navy to implement recommendations of
the Confirmation Study - Verification Step by developing a Plan of Actionvas a
NACIP Confirmation Study - Characterization Step fo conduct more extensive
sampling. Shortly after initiating this task, the Navy requested TRC: to
develop a Remedial Investigétion -(RI) Work Plan copforming to the
newly-established Navy IR Program, ana to the extent-possible, conforming to
current EPA requirements under.the NCP and the EPA draft RI guidance (U.S.
EPA, 1988a). The resulting Phase I RI/FS Work Plan included a Field Sampling
Plan, a Health and Safety Plan, a Qﬁality Assurance Project Plan and a Data
Management Plan (TRC, 1988). The Phase I RI field invesfigations ‘were
conducted from September 1989 to March 1990 and the Phase I RI Draft Final
Report was submitted to the Navy‘in May 1991. Additional field investigations

have been proposed under a Phase II RI/FS Work Plan (TRC, 1992).

1.4 Regional Geology., Hydrogeology and Hydrology

The regional and site-specific geology, hydrogeology and hydrology are
briefly discussed in the following sections. More comprehensive descriptions
are provided in the Phase I RI Draft Final Report (TRC, 1991) and the Phase II

RI/FS Work Plan (TRC, 1992).

'1.4.1 Regional Geology

The area of Narragansett Bay, including - the surrounding lowlands and
islands in the Bay, overlies the Narragansett Basin. This geologic structure

is a complex syncline of Pennsylvanian . Age metasedimentary rocks about
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12 miles wide and up to 12,000 feet deep[ The Narragansett Basin's western

limit is about 3 miles west of NCBCQDavisviile, and its eastern edge is close

. to Fall River, Massachusetts. All of the NCBC-Davisville sites except Site

10, Camp Fogarty, overlie the Narragansett Basin. The bedrock is overlain by
various glacial deposits up to 200 feet thick thatihave left the basin area
relatively flat compared to the surrounding areas (Schafer, 1961).

The bedrock forming the basin is cohprised of five formétions which

consist chiefly of non-marine conglomerates, sandstones, and shales. The

principal unit is the Rhode Island Formation; which ~ consists of a

gray-greenish fine to coarse conglomerate, sandstone, 1lithic graywacke,
graywacke, arkose, shale, and a minor amount of meta-anthracite and anthracite.

In the vicinity of NCBC-Davisville, the bedrock is more than 90 feet below

" sea level in the West Passage of Narragansett Bay. greater than 70 feet below

sea level just west 6f Frys Pond, nearly 50.feet below sea level near the West
Davisville facility, and néafly 100 feet above sea level near Camp Fogarty
(Johnson and Marks, 1959).

The unconsolidated soils overlying the bedrock consist of three general
typesv of glacial deposits: till, water-laid deposits, and wind-deposited
material. - In the Davisville érea, till is exposed alohg highlands such as
Lippitt Hill, the hillside due west of the rifle and pistol range at Camp
Fogarty, and along the hillside of the ridge between Weét Davisville and
NCBC-Davisville. Just northeast of Site 02, there is an end moraine»deposit
which controlled the pro-glacial melt water drainage system.

Most of the surficial geologic soils in the Davisville area are water-laid
deposits. Melt water streams flowing along thé we$£ side of the end moraine
.near Site 02 deposited a sequence— of sands and silts over most of

NCBC-Davisville, including Sites 02, 03, 05, 06, 11, 13, and 14. Melt water



. streams élso deposited layers of sand and silt near West Davisville and the
Allen Harbor Landfill. Fine—gréined glaciolacustrine soils underlie Calf
Pasture Point. At Camp Fogarty, the rifle and bistol range overlies a kame
‘terrace consisting of sand'énd gravel deposited by melt water streams which
flowed alongside the glacier whiéh mqved through the Hunt River vailey.

Wind deposited materials in the Davis&ille area are loose, ﬁeterogeneous,
and relatively thin in comparison to the other glacial deposits in the area
[10 feet at the higher elevations, and ovef 150 feet thic# in some portions of

the bedrock valleys (Schafer, 1961)].

1.4.2 Regional Hydrogeology

Ground water hydrogeology in the Davisville area is controlled by the.

geographic and geologic setting. The underlying bedrock units have primary
porosites (pore openings betweén the grains of'mineral crystals forming the
rock) of less than41% and very low secondary porosites (joints, fractures and
openings along bedding planes), with only the secondary openings capéble of
yielding significant amounts of water. In general, well yields from the
bedrock formations are low (22 gallons per minute or gpm from an average depth
of approximately 225 feet). Flow from the secondary openings is greatest in
the top 250.to 300 feet of bedrock (Rhode Island Development Council, 1952).
In the Davisville area, the bedrock 1is not the principal aquifer énd,
therefore, is penétrated by only a small portion of wells.

The glacial soilsA;n the Davisville area generally consist of stratified
sand/gravel interbedded with very fine sand and silt; glacial till (a
heterogeneous mixture of silt, sand, clay, and gravel), and stratified sand or
gravel interbedded with varying amounts of glacial till. All of these

materials will yield ground water, but only the stratified sands or gravels
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are permeable enough to yield large quantities of water for development.

- These very permeable materials form the Hunt Ground Water Reservoir, which is

thg-principal'source of potable water in the area. The extent of the Hunt
Ground Water Reservoir in the vicinity of NCBC-Davisville is rindicated‘ in
Figure 1-4. The specific yieid capacities can rangé_between 5 and 300 galldns
per minute per foot drawdown (gpm/ft). Some wells yield as much as 2,700
gpm. ~§ h?drologié review of the aguife:‘rechatge and discharge shows the -
long-term sustained yieid of the entire Hunt Ground Water Reservoir is about
13 million gallons per day (mgd) (Rosenshein, Gonthiel and Allen, 1968).

Grbund water in the Davisville area is unconfined; therefore, movement of
the ground water is in direct response to gravity. The Airection of regional
ground water flow in the Davisville area is west to east, from the highlands
towards Narragansett Bay. For small localized‘aréas, the direction of ground
water flow will be to the nearest downhill discharge area.

Ground water quality beneath fhe Davisville area is classified by the
RIDEM as GAA-NA (Sites 08, 10, aﬁd 12) and GB (Sites Cé,_03, bS, 06, 07; 09,
11, 13 and 14). GAA ground'water.is considered‘to_be suitable for public
drinking water use without treatment. Non-attainment areas (NA) are those
areas that have pollutént concentrations greater than ground water quality
standards for the applicable classification; a goal of restoration to ground
water quality consistent with the standards is applicable to such areas. GB

ground water is not suitable for public or private drinking water use. Areas

- were classified as GB because of known or presumed ground water degradation

due to urbanization and/or identified waste disposal sites. Rhode Island
regulations do not require cleanup to drinking water standards, but if RIDEM
determines fesultant impacts need to be éddressed or if contaminant levels
pose a risk or contaminants migrate off-site, the Department can require

remediation. The need for cleanups are determined on a site-by-site basis.

1-11



The ground water quality of the Hunt Grouhd Water Reservoir is suitable
for most purposes. It génerally contains less than 70 ppm of dissolved solids
aﬁd the pH is slightly acidic, with a range of 5.5 to 7.0. The principal
'anions in the ground water are bicarbonate, sulféte, chloride and nitrate, all
usually less than 25 ppm. In tﬁe vicinity of Narragansett Bay, the chloride
© value may exceed 250 ppm, due to salt water intrusion. The principal cations
are calcium, sodium, magnesium and potassium, each generally less than 10 ppm,
resulting in soft water. Iron and manganese usually do not exceed drinking

water standards (Rosenshein, Gonthiel and Allen, 1968).

1.4.3 Area Water Use

Available information (Personal Communication, Cohen, ‘Smith, 1992)
ihdicates that potable water in the Davisville area is supplied by either the
North Kingstown Water Department or the Rhode Island Port Authority. No
information was available on the number, type, or location of private water
supply wells.

The North Kingstown Water Department supplies the non-military portion of
Davisville and North Kingstown with water. This water is produced by a series
of ten ground water supply wells located in North Kingstown. The kingstown
Water Department (Personal Communicatioh, Smith, 1992) indicated that all ten
wélls are actively used for water supply puréosesf No plans presently e#ist
to develop ground water supply wells or extend existing water mains in the
'vicinity of NCBC-Davisville.

The Rhode Island Port Authority (RIPA) supplies water on a wholgsale basis

to the Navy and some private users on Quonset Point (Personal Communication,

Cohen, 1992). RIPA obtains its water from a series of three ground water
supply wells located in the Hunt Ground Water Reservoir. No active ground
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water supply wells exist at NCBC-Davisville on Navy property (Personal

Communication, Cohen, 1992).

The Kent County Water Authority, which supplies water to towns north of

North Kingstown, also maintains a ground water production well in the Hunt

"Ground Water Reservoir.

The locations of the North Kingstown Water Department, RIPA, and Kent

County Water Authority wells are shown in Figure 1-5.

1.4.4 Regional Hydrolbgy

All of the ihvestigated sites lie within the Potowomut-Wickford drainage
basin. The basin is about 60 square miles in area and is divided into four
smaller sub-basins (Figure 1-6). Camp Fogarty and West Davisville lie within
the Potowomut River basin, and NCBC-Davisville lies Qithin the Coastal River
ba;in. All stream flow and river flow eventually discharges into Narragansett
Bay (Figure 1-6). | Surface watef features in the immediate wvicinity of
NCBC-Davisville are indicated in Figure 1-7. During most of the yeaf, a part
of the‘ stream flow consists of water discharged from detention storage in
natural, as well as man-made impoundments. The ;emaining flow is from direct
runoff of precipitation and from base runoff consisting largely of ground
Qater discharge. The ground water contributes close to 50 percent of the
average annual stream flow;

Anpual precipitation in the area has ranged from 24.8 to 66.2 inches with
an average of 42.3 inches. The frequency of measurable precipitation events
(0.01 inch or greater) averages ‘once evéry 3 days and is evenly distributed
throughout' the year. The average snoﬁfall is almost 40 inches and has varied
from 11.3 to 75.6 inches. Roughly 30 percent of the precipitation actually

recharges the ground water system; the other 70 percent runs off into streams

or is lost through evapotranspiration (Hart, 1984a).

1-13



The surface water and ground water quality are similar since ground water

contributes a major portion to stream flow. The principal anions are
bicarbonate, sulfate, chloride, and nitrate. The principal cations are
calcium, sodium, magnesium, and potassium. The pH ranges between 5.5 and

7.0. The iron concentrations in stream water vary from 0.03 to 3.7 ppm with
the'higher concentrations detected in Sandhill Brook, the lower reach of Hunt
River, and the Potowomut River. Manganese concentrations range between less

than 0.01 and 0.54 ppm (Rosenshein, Gonthiel, and Allen, 1968).
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2.0 IDENTIFICATION OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS ' '

The Comprehensive Environmental Response, Compensation, and Liability Act

of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization

Act (SARA, 1986), and the NCP (1990) réquire “that all remedial response
actions attain or exceed applicable ér'relevant and appropriate requiréments
of Federal and more strihgent promulgated requiréments of State enviroﬁmental
statute(s).b The NCP defines applicable requirements as ."those cleanup
standards, standards of control, other substantivé envirdnmental protectionv
requirements or criteria, or . limitations promulgated under federal
environmental or state environmental facility siting law that specifically
address a hazardous substance, pollutant, contaminant; remedial ‘actiog,
location, or othe; éircumstances found at a CERCLA site."  Relevant ahd
appropriate requiremeﬁts afe defined in-the NCP as "those cleanup standards,
standards of control, and other substantive | environmental protection
requirements, criteria, or limitations promulgated under Federal or State law
that, while not "applicable" to a hazardous substanée, pollutant, contaminant,
remedial action, location, or other circumstance at the CERCLA site, address
problems or situations sufficiently similar to those encounfered at the CERCLA
site that their use is well suited to the particular site."

To-Be-Considered materials (TBCs) are non-promulgated advisories or

guidance issued by federal or state government that are not legally binding

and do not have the status of potential‘ARARs. However, in many circumstances
TﬁCs may be considered along with ARARs in determining.thevnecessary level of
cleanup for protection of health or the environment.

Currént EPA CERCLA guidance calls for a preliminary identification of
potential ARARs during the RI scopiﬁg phase to assist in 1initial

identification of remedial alternatives. Early identification also



’

facilitates communications with support agencies to evaluate ARARs, and may

help planning of field activities. Because of the iterative nature of the
RI/FS process, ARAR identification continues throughout the RI/FS aslbetter
understénding is gained of the site conditions, 'site contaminants, and
remedial action alternatives. Findings of the Phase I RI aided in the
selection ofﬁARARs as presented in Volume II of the Phase II RI/FS Work Plan
(TRC, 1992). This section revisits the information provided in that report,
updating it on the basis of fhe specific sites addressed herein as well as on
the basis of evolving regulatory requirements.

ARARs may be categorized as: 1) chemical-specific requirements, which may
define acceptable exposure levels and, therefore, be used in estéblishing
preliminary cleanup goals; 2) location-specific reqﬁirements, which may set
restrictions on activities within specific locations such as floodplains or
wetlands: ana 3) performance, desigﬁ or othef action-specific réquirements,
which may set controls or restrictions .for particular treatment and disposal
activities related to the management of hazardous wastes. The documents
"CERCLA Compliance With Other Laws Manual" (U;S. EPA, 1988b), and "CERCLA

Compliance = with Other Laws Manual: Part 1II. Clean Air Act and Other

- Environmental Statutes and State Requirements" (U.S. EPA, 1989b), contain

detailed information on identifying and complying with ARARs.
Preliminary lists of Federal and State of Rhode Island ARARs have been

compiled for NCBC-Davisville, as presented in . Tables 2-1 through 2-6.

Refinement of ARARs will continue throughout the RI/FS process. In the Phase

II FS, individual remedial alternatives associated with each group of sites
will be evaluated in detail to determine their compliance with ARARs/TBCs and

the potential impacts of ARARs/TBCs on their implementation. Upon definition

[ ]
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of the specific remedial components included in each alternative, applicable

action-specific ARARs/TBCs will be further identified.

2.1 Potential Chemical-Specific ARARs/TECs

2.1.1 Potential Federal‘Chemical—Specific ARARs/TBCs

Potential federal chemical-specific ARARS and TBC criterié are presented
in Table 2-1. While groﬁnd water at NCBC-Davisville is not a current source
of drinking water, Maximum Contaminant LeQels (MCLs) and Maximum Contaminant
Level Goals (MCLGs), published under the Safé' Drinking Water Act (40 CFR
14&.11—.16, 141.50—.52 and 141.60—.63); as well as the Ground Water Protection‘
Standards Alternate Concentration Limits promulgated under the Resource
Conservation and Reébvery Act (RCRA) may be relevant and appropriate in °
assessiné potential risks associated with ground water ingestion. The U.S.
EPA Risk Refe:encé Doses (RfDs), Lifetime Health‘Advisorieé, and the U.S. EPA
Human Health Assessment Group Cancer Slope Factors (CSFs) wili represent TBC
criteria.

Ambient Water Quality Criteria (AWQC) and Effluent.Discharge Limitations,
both' prqmulgéted under the Clean Water Act, rep:esent potential
chemiéal—specific ARARs for alternatives which involve discharges to surface

waters.

The Toxic Substances Control Act provides PCB cleanup levels for solid

surfaces and soils where spills occurred after May 4, 1987. These levels may

be relevant and appropriate for NCBC-Davisville sites. In addition, the

Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites

(OSWER ﬁirective 9355:4-02) will represent TBC criteria for lead in soils.
Sections of the Clean Air Act which establish maximum concentrations for

particulates and fugitive dust emissions, emissions limitations for new
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sources, and emissions limitations for hazardous air pollutants, are
considered potential chemical-specific ARARs .for remedial alternatives which

impact ambient air.

2.1.2 Potential Rhode Island Chemical-Specific ARARs/TECs

Potential Rhode Island chemical-specific ARARs and TBC "criteria are
presented in Table 2-2. Potential chemical-specific ARARs for grdund water
remediation include the Rhode isiand Public Drinking Water Regulations (RI
Ground Water Protection Act, RIGL, Title 46, Chapter 13). The Rhode Island

Water Quality Standards, under the RI Water'Pollution Control Law (RIGL, Title

46, Chapter 12), will apply to remedial alternatives which involve discharges.

‘to surface waters. The Rhode Island Department of Environmental Management
(RIDEM) has historically applied‘a non-promulgated cleanup standérd for fCB
contamination of 1 part per million (ppm). In September 1992, proposed Rules
and Regulations»for the Investigation and Remediation of Hazardous Materials
Releases (Site Remediation Regulations) wefe issued for public comment. These
proposed regulations require the investigation and/of4 remediation of PCBs
detected at concentrations -greater ,thanv 10 ppm in any environmental media
and/or greater than 2 micrograms/100 cm? én any surface and will be considered
as TBCs wuntil promulgated. RIDEM and the Rhode island Department of
Health-Risk Assessment consider a safe lead level in soil (total) as under 500
ppm (per RIDEM comments on the Phase I RI). | A

Tﬁe RI Clean Air Act (RI Title 23, Chapter 23) establishes maximum ambient
leveis for criteria pollutants under the Air Pollution Control Regulation
Standards. These leveis constitute . potential cheﬁical—specific ARARs for

remedial alternatives which emit pollutants into the air.
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2.2 Potential Location-Specific ARARs/TBCs

A site's location is a fundamental determinant of -its iﬁpact on human
health and the énvironment. Location-specific ARARs.are restrictions placed
on the concentratioqs of hazardous substances or the conduct of activities
solely becauée they are in a specific location (U.S. EPA, 1988b).

The various NCBC-Davisville sites are situated in a areas with a diversity

‘of land uses. The following sections indicate the various potential federal

and state location-specific ARARs or TBCs applicable to these sites. Since
none of the four groups of sites addressed herein are coastal sites, coastal

zone and harbor protection regulations are not discussed.

2.2.1 Potential Federal Location-Specific ARARs/TBCs

Federal location-specific ARARs and TBCs potentially applicable to the
NCBC-Davisville sites are presented in Table 2—3. Wetland regulations,
includingb Executive Order 11990, Wetlands Construction and Management
Procedures; and the Clean Water Act: Prohibition of Wetland Filling will apply
to any rémediai action.which impacts on- or off-site wetlands.

Floodplain regulations, including Executive Order 11988 and the Flood
Disaster Protection Act of 1973? both of which regulate activities conducted
witﬁin floodplains, and the National Flood Insurance Act of 1968, which
provides ins@rance for disaster relief and establishes'floéd control methods,
are potential ARARs for remedial activities conducted at those Davisville
sites which may be located within the 100-year floodplain zone.

Potential ARARs associated with the presence of rivers consist of the Wild
and Scenic Rivers Act, which regulates activities in the vicinity bf so
designated rivers, and the Fish and Wildlife Coordination Act, which prevents
the modification of a stream or river that affects fish or wildlife. These

regulations are potential ARARs for sites located near streams and rivers.
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ThejEndangered Species Act-of-1973, which restricts activities in areas
inhébifed byhregisteted endangered species, is a potential ARAR, especially
for sites surrounded by wetlands which may sustain endangered or threatened
wildlife species. |

Ihe National- Historic Preservation Act éf 1966 and the Archeqlogical and
Historic Preservation Act of 1974 are poténtial ARARs for remedial actions
which may impact historic properties or sites of ércheological significance.

To determine the potential applicability of the Farmland Protection Policy
Act( the U.S. Department of Agriculture Important Farmlands Map for Kent
County was revieﬁed. This map, developed on the basis of soil survey
information, indicates that - limited areas designated as Prime Farmland and
Additional Farmland of Statewide Importance are located in the generai
vicinity of the NCBC-Davisville facility. Thergfore, farmland protection
regulations are potential ARARs for remedial actions wﬁich impact off-site

farmland areas.

2.2.2 Potential State Location-Specific ARARs/TBCs

State location-specific ARARs/TBCs potentially applicable to the

NCBC-Davisville sites are presented in Table 2-4. Rhode Island defines and

establishes provisions for the protection of swamps, marshes and other
freshwater wetlands in the state under the Rhode Island Wetlands Laws, which
are potential ARARs if remedial actions impact a wetland area.

Ground water regulations under the Rhode Island Ground Water Protection
Act may be potential ARARs for certain Davisville sites (particularly Sites
08, 10 and 12) which are located over ground water which is classified by thé

State as GAA Non-attainment.
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2.3 Potential Action-Specific ARARs/TBCs
Based on the identification of contaminants in various on-site media at

the Davisville sites, remediation activities may be required and numerous

‘state and federal requirements could apply to the implementation of these

activities. Potential action-specific ARARs/TBCs cannot be well-defined until
remedial alternatives are developed and response actions defined. A
discussion of potential actibn—gpecific ARARQ/TBCS pertaining to such general
reéponse actions as no action, institutional controls, diversion, containment,
material removal, ground water collection, treatméﬁt{ decontamination and

disposal is provided'in the following sections.

2.3.1 Potential Federal Action-Specific ARARs/TBCs
Numerous federally promulgated action-specific ARARs and TBC criteria
could potentially affect the implementation of remedial measures. The primary

federai requlatory requirements potentially applicable to remediation of the

- Davisville sites appear in Table 2-5.

The primary federal administrative requirements which will guide
remediation are those established under the following:
e Resource Conservation and Recovery Act (applicable to hazardous
waste treatment, storage and disposal):; ’

e Toxic Substances Control Act (applicable to handling of
PCB-contaminated materials):

e Safe Drinking Water Act (applicable to discharges to ground water);

e (Clean Water Act (applicable to discharges to surface water and
publicly owned treatment works):

e Fish and Wildlife Coordination Act (applicable to modifications of
water bodies);

e C(Clean Air Act (applicable to discharges to the atmosphere);

e Hazardous Materials Transportation Act (applicable. to off-site
shipment of hazardous wastes):



Federal Water Poliution Control Act (applicable to discharges to
Narragansett Bay):; and '

Occupational Safety and Health Act (applicable to personnel
involved in hazardous activities). '

2.3.2 Potential State Action-Specific ARARs/TBCs

The State of Rhode Island has promulgated regulations similar to those of
the federal government. The potential state action—specific ARARs which may
be applicable to the remediation of the wvarious NCBC-Davisville sites are
presented in Table 2-6.

The RI Water Pollution antrol Act is a potential ARAR which estéblishes
general requirements and effluent limits for discharge of treated waters to
surface waters,A ground waters (including discharge to a sources of public
drinking water supplies), or a POTW. This act also establishes ground water
classifications and maximum contaminant levels for each élassification as well
as establishing cleanup levels. Discharges to the Narragansett Bay are
regu;ated by the RI Coa;tal Resource Managemeht Council (CRMC).

The RI Hazardous Waste Management Act of 1978 is a potential ARAR for
alfernatives which involve the on- or off-site management of hazardous
wastes. Proposéd Rules énd Regulations for the Investigation and Remediation
of Hazardous Materiai Releases present requirements for the design and
operation of remedial systems. The RI Hazardous Substance Community Righﬁ to
Know Act establishes rules for the public's right-to-know concerning hazardous
waste storage and transportation. The RI Refuse Disposal Law is thé basis for
rules and regulations governing solid waste management.

Alternatives involving closure of on-site underground storage tanks are

regulated under the RI Underground Storage Tanks Act.
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The RI Clean Air Act sets emissions limitations for particulates and
visible air contaminants. The Clean Air Act is a potential ARAR for

alternatives involving remedial actions which impact ambient air.
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3.0 GROUP I SITES - SITE 05 - TRANSFORMER OIL DISPOSAL AREA, SITE 06 - SOLVENT
 DISPOSAL AREA, AND SITE 13 - DISPOSAL AREA NORTHWEST

3.1 Introduction
Group I sites consist of Site 05 - Transformer Oil Disposal Area, Site 06
- Solvent Disposal Area, and Site 13 - Disposal Area Northwest. These sites

are physically situatéd in close proximity to each other. The' relative

locations of Sites 05 and 06 are presented in Figure 3-1, while the relative

locations of Sites 06 and 13 are provided in Figure 3-2. The relative
locations of all three sites were previously presented in Figure '1-3. The
following sections provide background information and descrlptlons for each of
the sites, followed by a summary of remedlal response objectlves and cleanup
criteria, general response actions, identification and screening of
technologies and process options, remedial alternative development, and

preliminary screening of remedial alternatives.

3.2 Site 05 - Transformer 0il Disposal Area

3!2.1 Site Location and Description

Site 05 is located east of Building 37 and adjacent to Camp Avenue. The
approximately 1,500 squafe foot (Hart, 1984a) disposal area is 1in the viciﬁity
of an overgrown dirt road, outside the NCBC fence line, but Qithin Navy
property. The area east of the dirt road bécomes'wooded with small trees.
Although the site itself is relatively flat, looal topography slopes upward to

the east. A site map is provided in Figure 3-3.

3.2.2 Site History Overview

In 1968 or 1969, approximately 30 gallons of oil containing PCBs at
unknown concentrations were reportedly drained from a transformer and poured

onto the ground at the Site 05 location.
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3.2.3 Geology, Hydrogeology and Hydrology

No subsurface borings havé been drilled nor have ény monitoring wells been
installed at Site 05. The glacially-derived soils at Site 05 are expected to
" consist of fine to coarse sand.with some silt overlying fine to coarse sand
wiﬁh a traée of silt which then grades into silt and fine sand (Schafer,
1961). The depth to bedrock should range ffom 10 to 30 fee£ below the ground
surface (Johnson and Marks, 1959). Based on déta from Site 06 (1,400 feet to
the northwest) and existing' topographical- éonditions, the water table is
expected to be 4 to 6 feet below the ground surface, with flow to the

northeast, toward Hall Creek (see Figure 1-7).

3.2.4 Summary of Contamination

A composite soil sample (6 inches deep) was obtainéd from Site 05 by Navy
personnel on October 23, 1984 and was“analfzed for PCBs. Laboratory analysis
reéorted the sample to contain 6 mg/kg (parts per million or ppm) of PCBs.

'During the Confirmation Study, 16 additional soil samples were collected
from a depth of 6 to 12 inches gt Site 05 by TRC and analyzed for PCBs. There
were no PCBs detected in any of the samples. However, chemicals éimilar in

composition to PCBs, namely DDT, DDE, and DDD, were detected and quantified

during the QA/QC check at one saméle location in the central portion of the-

site. A second round of composite surface soil samples was collected in March
1986 to verify the results of previous teéting; Again, no PCBs were detected,
but DDE, DDD and QDT were identified. DDT was detected at levels up to 16 ppm.

The RI investigation consisted of the collection of ten surface soil
samples and eight subsurface soil samples (depths of 2 to 4 feet) along a 20
foot grid at Site 05. RI sample locations are provided in Figure 3-4. Low

concentrations (1 to 140 parts per billion or ppb) of acetone, chloroform,
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carbon tetrachloride and methylene chibride were detected. sporadically across
the site in ?oth surface and su’b.surface soils. Concentrations of individual
PAH compdunds of up to 4,300 ppb  were detécted in surface soil samples
collected from the site. PAHs were detected in only one subsurface soil
sample, collected at the same location (S5-10) where the -greatest surficial
concentration of PAHs was detected. Pe‘sticides‘, including beta—BHC,'4,4'—DDT.
4,4'f-DDE, and 4,4'-DDD were detected in eight surface soil samples and one
subsurface soil sample at concentrations ranging from 22 ppb to 3,300 ppb.
Only one soil . sample collected during the RI‘; S5-5, confained detectable

levels of PCBs (330 ppb). Arsenic, beryllium, chromium, copper, nickel and

zinc were detected at each sufface soil sample location. Lead was also

detected in all ten of the surface soil samples at concentrations ranging from
30.1 ppm to 303 ppm, and in all eight subsurface soil samples at

concentrations ranging from 6.9 ppm to 10.6 ppm. The greatest concentrations

" of metals were detected at location S5-4. Metals concentrations decreased

with the depth of the samplé.

3.2.5 Summary of Contaminant Fate and Transport

The primary contaminant migration pathways at Site 05 include surficial
erosion or leaching of contaminants th‘rough the soil column to the ground
waterr. Sif.e 05 .is relatively flat, and wooded to the east of the dirt road.
The diréction of ground water flow in the vicinity of Site 05 is assumed to be
toward Hall Creek or Davol Pond. Hall Creek is approximatel\y 500 feet
east-northeast of Site 65 and is likely a gaining stream (sink) most of the
year. Heavy ‘precipitation/ snow melt during spring may reverse ground water

flow, causing Hall Creek to recharge and become a losing stream. The regional
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ground water flow direction 1is to the northeast, toward Davol Pond

(approximately 1,500 feet from Site 05).

Volatile Organic Compounds

Volatile organic compounds sucﬁ . as aceﬁone, " chloroform, carbon
tetrachloride, and methylene chloride were detected infrequently in surface
and subsurface soils at low concentrations  (less than 140 ppb). These VOCs
are highly volatile, soluble in water, and unlikely fo be siénificantly sorbed
ﬁo soils. fhe potential for the VOCs to be leached to the ground Qater is
considered to be minimal based on the generaliy low contaminant concentrations
and their potential for volatilization. Although TCLP analysis detected the
presence ofvethylbeniene, toluene, styrene, acetone, 2-butanone and xylene, it
is not considered likely that significant concentrations will migrate to the

ground water.

Polycyclic Aromatic Hydrocarbons

Polycyclic aromafic hydrocarbons (PAHs) were commonly detected in surface
soil samples, but generally were not present in subsurface soils. Several
PAHs were'detécted in surface soil samples,.with the most frequently detected
PAHs béing- benzo(a)anthracene, chrysene, fluoranthene, phenanthrene and
pyrene. Given that the detected PAHs have moderate to high tendencies to sorb
to soilsA(as indicated by their high organic carbon partition coefficients
[Koe values]), it is expected that the PAHs will generally remain bound to
soils. The general absence of PAHs' in subsurface soils supports this

premise. PAHs were not identified as a result of the TCLP analysis.
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Other Semi-Volatile Organié Compounds

‘Other semi~-volatile organic compounds (SVOCs) were detected in surface .
soils at Site - 05, including bis(2-ethylhexyl)phthalate (BEHP) .and benzoic
acid. BEHP has a low tendency to volatilize from soil. It is réla_tively
insol.uble in Qater and‘ thus 1is unlikely 'to be leached from soils by
precipitation and transported to ground water. . With én o’ctanol/‘wat’er.'
partition coefficient (log Kgy,) in excess of 4, BEHP tends to sorb to soil
rﬁaterial. Benzoic acid can potentially migrate from soils bto ground water dué
to its 'high so'li.lbil.ity in water. Neither BEHP nor benzoic acid was identified

in subsurface soil samples obtained at Site 05: therefore, it is considered

" unlikely that either has migrated to the ground water.

Pesticides/PCBs

Pesticides (beta-BHC, 4,4'-DDT, 4,4'-DDE, aqd 4,4'-DDD) were identified in
eight surface soil samples; 4,4'-DDT was also identified in one subsurface
soil sample. Given that the detected pesticides have a low to moderate
tendency to volatilize from soil, .1ow water solubilities énd'moderate to high
Koo vélues, it;. is likely that they w’ill remain bound to soils and will not be
transported to ground water. Although the pesti’cides could be transported
with suspended sediments via surface water .runoff, the topography of Site 05
is-Irelative.ly flat and wooded or grass—covered; therefore migration off-site
is not considered likely. |

PCB-1248 was detected in one surface soil sample and was not detected in

any subsurface soil samplés. PCBs have a tendency to sorb to soils and have

'low water solubilities; therefore, PCBs will tend to remain bound to soils and

will not tend to bé transported to ground water. Similar to pesticides, PCBs

could be transported with suspended sediments via surface water runoff, but
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due to topography and surficial érass at Site 05, it is not considered likely

that PCBs will migrate off-site.

Metals

~ Elevated Cohcentrations (i.e., greater than three times surrounding
concentrationé) of arsenic, chromium,'copper,‘and lead were identified at an
isolated location (35-4), confined to the immediate surface. Many metals have
an. affinityv for soils (particularly clay particles and organic matter in
soils) which réduce their mobility. Although TCLP results indicate that these
metals are leachable, soil pH near Site 05 ranged from 6.3 to 8.6 indicating a
-neutral soil quality. While énvironmentai conditions such as acid rain -could
enhance the leaching of metals from the soil, the TCLP results indicate that
under - thév acidic conditions of the TCLP analysis, resultant metals
concentrations are comparable to £otal metals concentrations at most

NCBC-Davisville sites for which ground water data are available.

3.2.6 Summary of Human Health and Environmental Risk

Total current and future estimated excess lifetime cancer risks, as
presented in the Phase I RI Report (TRC, 1991). associated‘with surface soil
and subsurface soil exposure scenarios at Site 05 ranged from 2.28 x 1077 to
7.5 x 1075. These risk values are driven by arsenic, beryllium,- and PAHs.
PCBs (PCB-1248 was detected in only one. sample) were estimated to pose a
worst-case cancer risk of 10~7, which is below the point-of-departure risk
level of 107®. Hazard indices for non-carcinogenic effects due to soil
expdsuresvwere all less than one. No ground water sampling was conducted as

part of the RI at Site 05.
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3.3 Site 06 - Solvent Disposal Area

3.3.1 Site Location and Description

Site 06 is a flat grassy area located between Euildings 67 and 38,
covering roughly a quarter of an acre. It is bounded to the east by a fence,
and to the west by a paved parking lot. Subsurface utilities such as a storm

drain, leach field; and a septic tank are present at Site 06. A site map is

" provided in Figure 3-5. Site 06 is located approximately 1,400 feet northwest

of Site 05.

3.3.2 Site History Overview

Site 06 was reportedly used from 1970 to 1972 for the disposal of waste

chlorinated hydrocarbon solvents. Personnel from the Refrigeration Mechanics

.Section of the Public Works Department reportedly drained over a dozen

" 5-gallon cans of various liquid wastes in this area, about once every three

weeks, for an estimated total disposal volume of 1,750 gallons. Site 06 was a

sandy area during the time of these disposal practices.

3.3.3 Geology, Hydrogeology and Hydrology

The stratigraphy‘of Site 06 indicates primarily fluvioglacial (outwash)
deposits. Strata consist of a coarse sand and gravel layer 2 to 5 feet in
fhickness, overlying a sequence of sand and silt with gravel, which grades
coarser with depth. The estimated depth to bedrock ranges between 20 and
40 feet below the grouna surface (Johnson and Marké, 1959).

An aquifer characteristic test was conducted at Site 06. Transmiésivity
and hydraulic conductivity were determined to be 116 gpd/ft and 21 gpd/sf,
respectively. The depth to the water table is between 4 and 6 feet. The

water table potentiometric surface is relatively flat across the site, with



only 0.32 feet of elevation difference between the wells. When combined with
water table information from Site 13 monitoring wells, located southwest of

Site 06, a potential northern component of flow becomes evident (see Figure

'3-6). However, additional water table information is required to confirm this

flow direction. Given the shallbw nature of the water table, buried utilities

such as the storm drain, leach field, and septic tank could alter the flow

locally by providing either preferential pathways or barriers to the northern

cohponent of flow in the shallow water table aquifer.

3.3.4 Summary of Contamination

Verification Step field investigations conducted at Site 06 included
geophysical and OVA surveys, near-surface soil sampling, and ground water
sampling. Soil sample -‘analysis indicated the presence of petroleum-based
hydrocarbons at a concenﬁration of 124 ppm and volatile .organiés at about
S ppm. Neifher of'thesevcbmponents was detected in the ground water sample.
Fiela measurements indicated ground water is slightly acidic. Specific
conductance measurements'indicafed a moderately clean water quality. A second
round of ground water and soil sampling iéentified no detectable volatile

organic contamination and negligible levels of other contaminants.

The Phase I RI included a soil gas survey, collections of 3 surface and 3

subsurface soil samples (2 samples from each of 3 boring locations), as well
as the installation and sampling of two ground water monitoring wells and the
éampling of an existing on-site well (see Figure 3—7 for sample locations).
Low concentrations of VOCs such as chloroform, acetone, and 2-butanone (l'ppb
to 70 ppb) were detected in surface and subsurface soil sampies. No VOCs were
detected .in ground water samples. The majority of semi-volatile organic

compounds detected in soil samples consisted of compounds classified as PAHs.
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Individual PAH concentrations of up to 140 ppb were detected in surfacé.soil
samples. Although P2Hs occufred primarily - in surface soils,
Z—methylnaphthalene, naphthalene, and dibenzofuran were present in one
subsurface soil sample at concentrations of 1,600 ppb, 630 ppb; and 66 ppb,
respectively. 2-Methylnaphthalene and naphthalene were aiso detected in one
TCLP sample at éoncentrations of 19 ppb and 21 ppb. rgspectively. Bis(2-
ethylhexyi)phthalate (BEHP),' a vsemi—vqlatile organic, Qas detected in the
surface‘ soil samples and one subsurface soil sample. Benzoic -acid wa§
detected at 26 ppb in one TCLP sample analysis. No semi-volatile organics
were detected in ground water samples. No pesticides/PCBs were deteéted in;
soil samples, grbund water samples or in the TCLP énalysis of soil samples.
Arsenic, chromium, lead,- and zinc were common to surface .soils and levels
diminished with depth to those ‘typically encountered in the surrounding
soils. Beryllium, cbpper, and nickel were present in ground water in addition
to those metals identified in soils. Lead concentrations ranging from 5vppm
to 43.9 ppm were identified in surface and subsurféce soils; iead levels in

the ground water ranged as high as 63.2 ppb.

3.3.5 Summary of Contaminant Fate and Transport

The primary contaminant migration pathways at Site 06 include surficial
erosion or leaching of contaminants through the so0il to the ground water.
Site 06 is relatively fiat and grass-covered. It is located approximately
1,500 feet southwest of Davol Pond. Ground water flow direction is considered

to be northeasterly toward Davol Pond at an estimated rate of about 3 ft/day.

Volatile Organic Compounds

Acetone and.chloroform were the only VOCs detected frequently in soils at

Site 06;A2-butanone was detected only in one subsu;face'soil sample. No VOCs
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wére Aetected in the ground water. Acetoné ahd 2-butanone are moderately
volatile; whereas chloroform has a high tendency for volatilization from
soils. All three VOCs have high watef ‘solubilities but would not be
significa.ntly sorbed to soil material, based on Kge vaiues. Migration of VOCs
to ground water is not considered to be a major éoncern based on the low soil

concentrations and lack of VOCs in the ground water samples.

Polycyclic Aromatic Hydrocarbons

The PAHs detected at Site 06 can be classified into two groups based upon
their physical and chemical properties: those compounds which are similar to
naphthalene and those which are similar to benzo(a)pyrene.  Naphthalene has a
moderately hiéh tehdency to volatilize from soil whereas benzo(a)pyrene has a
low wvolatility. Although PAHs generaily have low water solubilities,
naphthalene—related PAHs are significantly more soluble than benzo(a)pyrene-
related compounds.‘ Naphthalene and related compounds have higher tendencies
than benzo(a)pyrene to leach from soil ‘and be transported to ground water.
Based on organic carbon partition coefficients, naphthalene-related compounds
are moderately sorbed to soils; whereas benzo(a)pyrene-related PAHs are highly
sorbed to soils. While . TCLP results indicated the presence of 2-
methylnaphthélene énd naphthaiene, no PAHs ~were detected in ground water
samples, thereby supporting the conclusion that the detected PAHs at Site 06

are tending to sorb to soil materials.

Other Semi-Volatile Organic Compounds

BEHP, a semi-volatile organic compound, was detected in surface and
subsurface soils, but was not identified in ground water. BEHP has a low

tendency to volatilize from soil. It is relatively insoluble in water and
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thus is unlikely to be leached from soils by precipitation and transported to

ground water. Based on its octanol/water partition coefficient, BEHP tends to

_sorb to soil material. The presence of BEHP in soils, and its absence in

ground water, supports the physical and chemical characteristics that suggest

'BEHP will be bound to soils and will not be transported to ground water.

Metals.

Arsenic, chromium{ lead, and zinc were commoh to each of the surface soil
sampling locations with concentratioﬂs dec;easing with depth in the subsurface
soil sampleé. Comparison of total metals concentrations in ground water
samples to TCLP soil extracfion results shows the presence of similar metals,
the exceptions being ‘that chromium and nickel were not leached by TCLP.
Concentratioﬁs were. similar Dbetween total ground water metals and soil
extract. Metals extraction by TCLP is pefférmed in an acidic environment to
simulate very favorable leaching conditions. The soils at Site 06 have a
sligﬁtly acidic quality (pH ranging from 5.8 to 8.2), therefore on-site
conditions are favorable to leaching. Thus, TCLP extract concentrations may

be representative of the potential for metals to leach at Site 06.

3.3.6 Summary of Human Health and Environmental Risk

The total excess cancer risks, as presented ip the Phase I RI Repoft (TRC,
1991), associated with current and future soil exposures(;ange‘from 3.93 x
(10-8 . (future) to 7.99 x 10-7 (current), with PAHs driving these risk values.
Cﬁafst—casé ground water ingestion risks were on the order éf d;lorxﬂ10‘3p/ The
carcinogens which contributg the. most to this risk value are arsenic _and

(beryllium. - All estimated hazard index ratios were less than one except for

' the worst-case childhood ingestion of ground water scenario, where the hazard -

index value of 1.90 is driven by manganese.
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3.4 Site 13 - Disposal Area Northwest

3.4.1 Site Location and Description

Site 13 is approximately 6 acres in size and consists of a large grassy

field bounded on three sides by paved roads. There are three catch basins
located in this area. A site map is provided in Figure 3-8. Site 13 is
located approximately 1,500 feet west of Site 05;' and 1,100 feet

south-southwest of Site 06.

3.4.2 Site History Overview

From 1945 to 1955, the Cdnsﬁruction and ﬁquipment Department was located
in Buildings W-3, W-4, and T-1. Overhaul and repair activities were conducted
id these buildings, vehicles were stored in fields to the north and west, and
drums of oils,‘thinne:s and solvents were stored adjacent to the buildings.
Approximately 300 gallons of waste oils per month were reportedly spread on

the fields northwest of the three buildings (Hart, 1984a).

3.4;3 Geology, Hydrogeology and Hydrology

The geologic conditions of Site 13 indicate a typical sequenée of glacial
outwash depdsits similar to -that of Site 06. The strata are well-sorted
fine-grained sands with some siit, alternating with somewhat coarser sands.
Bedding and laminae were.evident in some strata. A thin layer of peat was
Qresent just below the ground surface in one of the borings drilled during the
RI. The probable depth tq-bedrock ranges beﬁween 40 and 60 feet below the
ground surface (Johnson and Marks, 1959). | |

The water table below the site, as defined by four existing monitoring
wells, is relatively shallow and follows surface topography, ranging from 4 to

5 feet below ground surface. Triangulations of ground water data revealed a
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north-northeast flow component (see Figure 3-6). The hydraulic gradient

across the site approaches 0.

3.4.4 Summary of Contamination

The Verification Step field prograh consisted -of OVA screening, a
geophysical survey, collection of'.a composite surface soil sample, a soil
boridg, and ground water. sampling. 'Du;ing é second field mobilization, a
éecond sﬁrfacé soil‘sample was collected for anglysis. The composite su:face
soil sample from the first round of sampling contained 193 ppm of petroleum
hydrocarbons and 36 ppm of total volatile organics, although most of the
volatile fraction was acetone, which could be a remnaﬁt from the
decontamination procedure. No vol;tile organics were detected in the ground
water, although about 0.5 pém of petroleum hydrocarbons .were detected. The
measﬁrement of pH indicated grouhd water -is siightly acidic and specific
conductance indicated a moderate water quality. Very low levels of 6rganic
contaminants were found in the second round soil sample.

The Phase I RI included a soil gas survey, gollection and analysis of 13
surface soil samples (including.3.sediment samples from on-site .catch .basins)
and 5 subsurface soil samples, drilling of 6 soil ‘borings and associated
subsurface soil sample collection, and the installation and sampling of 3
monitoring wells as well as sampling of an existing monitoring well (see
Figure 3-9 for locations).

Féﬁrﬁ VOCs were detécted in soils at lowr concéntrationsl (1 - 29 ppb):
dcetone, chloroform, 1,1,l-trichloroethane (TCA), and xylenes. Semi-volatile
organic compounds (SVOCs) were infrequently detectéd in the soils at Site 13
(only soil béring- samples were analyzed for SVOCs). Subsurface soils

contained SVOC compounds such as bepzoic acid, benzo(a)anthracene,
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benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate (BEHP),
chrysene, fluoranthene, 2-methylnaphthalene, phenanthrene, and pyrene. ' Ground

water was found to contain BEHP, 2-methylnaphthalene and naphthalene. With

“the exception of benzoic acid and BEHP, these compouhds are classified as

PAHs. PCBs such as PCB-1260, PCB-1254, and PCB-1248 were detected in catch
basin sediment samples at concentrations .ranging from 1,300 to 6,500 ppb.
High levéls of PCBs (greater than 1 ppm) were alsb detected in surface soil
samples collected froﬁ areas of surface staining. Additionally, the pesticide
4,4'-DDD was identified in one of the catch basin sediment samples. No
pesticides or PCBs were detected in ground water samples. Only soil boring
and ground water>saméles were analyzed for inorganics. Arsenic, chromium, and
copper. were detected at all surface and subsurface so0il boring sampling
locations.A Lead was also detected at ail of the surféce and subsurface soil
boring sample locations at concentrations ranging from 2.5 ppm to 64.1 ppm.
Lead concentrations identified in ground water samples ranged from 14 ppb to

158.5 ppb.

<3747 5-Summary-of Contaminant=Fate—and-Transport—>

The primary contaminant migration pathways at Site 13 include surficial:

érosion, . ffansport via on-site storm sewers, or leaching of contaminants
(Ehggugh the soil column to the ground water. Site 13 is relatively flat and
sparsely vegetated,'with several catch basins on-site. Site 13 1is located
approximately 2,500Afeet southwest of DaQol Pond. Ground water flow direction
is nqrtheasterly toward Davol Pond. VA negligible hydraulic gradient probably
results in iimited subsurface flow. The présence of the storm drains could

play a role in intercepting ground water and any associated contamination.
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<Volatile Organic_Compounds J

Laboratory analyses did not indicate the presence of significant volatile‘
organic contamination in an area identified as a "hotspot" by the soil gas
survey. Low ”cOhcent:ations. of <Chlofoform, 1,1,1-trichloroethane (TCa}),,
Acetone, and xylenes were identified -in surface soils of Site 13. Of these
VOC's, oniy acetone was identified in subsurface soils. In gréund water,
trace concentrations (1 to 2 ppb) of 1,2-dichloroethane ~and xyleﬁes were
detected. While.acetone and =xylenes are modefétely volatile, chloroform and
TCA have high tendencies to volatilize from soil. With the exception of
xylenes which have moderate watef solubilities, the VOCs have high water
Eaiubilities, and therefore havé a tendency to be leached by precipitation and»
transported . to ground water. Based on the organic carbon partition
coefficients, acetone, chloroform, and TCA are not likely to be significantly
sorbed to soil material. It is expected that the absence of chloroform and
TCA in subsurface soils_ and ground water and their tendenﬁy to volatilize
indicate that these' ' compounds have  not -migrated .to ground water.
1,2—Dichloroethane (a degradation product of TCA, and more mobilé th;n TCA)
waé, however, detected in ground water at a iow concentration (2 ppb). The
installation and'sampling of deep wells during Phase II site investigations
%ill indicate if chlorinated hydfocarbons are present in the deeper portions
of the aquifer. Acetone is significantly mofe mobile in soils than chloroform
or TCA, as evidenced by its presence in subsurface soils. The lack of acétone
in ground water samples may be due: to the low soil concentrations. Xylenes,

which have a moderate affinity for soils, were detected at low concentrations

" (1 ppb) in both a single soil sample and a single ground water sample.
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cPolycyclic-Aromatic—Hydrocarbons=

As many as eight individual PAHs were detected in subsurface soils, but
very few were idéntified in groundbwater at Site 13. PAHs detected at Site 13
can be classified either as 2-methylnaphthalene-related compounds or
fluoranthene-related compounds. Z—Methylnaéhthalene—related PAHs have a high
tendency to volatilize from thé soil, whereas fluoranthene-related PAHs have
low volatilities. Although PAHs generally have low water solubilitie§>
2-methylnaphthalene-related PAHs afe significantly more soluble and have a
higher tendency to leach from soil than fluoranthene-related PAHs. Based on
the organic carbon partition - coefficiénts, 2-methylnaphthalene-related
compounds are moderately sorbed to soils, whereas flﬁoranthene—related
compounds are highly sorbed to soils; Only the most mobile PAH compounds‘
<(ﬁéphtﬁaléne and 2-methylnaphthalene) were detected in ground water. The
trace conceﬁtfations {up to 5. ppb) détected .in the ground water are not
expected to increase on the basis of the relative absence of these compounds

in the soil samples.

<Other=Semi=Volatile-0rganic—Compounds

Other semi-volatile organic compounds (SVOCs) detgcted in surface and
subsurface soils at Site 13 include benzoic acid and bis(2-ethylhexyl)-
phthalate (BEHP). . Ground water was also found to contain BEHP. :Benzoic acid
can potentially migrate from soils to ground water due to its -high solubility

cin water. 1Its absence in ground water samples may be attributable to the
relatively low levels (71 to 590 ppb) at which it was detected in soils. BEHP
has a 'low téndency to volatilize from soil, is relatively insoluble in water
and is highly sorbed to soil material; therefore it is‘unlikely for BEHP to 'bé

<leached from soils by precipitation and transported.to ground water. BEHP is
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considered a common laboratory. contaminant and is widespread in the
environment (ATSDR, 1989). Since only trace levels were detected in both
soils and ground water, and BEHP has a low water solubility and a- high
affinity for soils, it is expected that ground water concentrations will not

significantly increase over time.

‘Resticides/BCBEY

(BCBs ‘such as PCB-1260, PCB-1254, and PCB-1248 Qere detected in catch basin- |
sedimént.samples. ‘High levels of PCBs (1,100 ppb to 1.2%) were also detected |
in;;urfaée soil samples cdlleéted from areas qf surfacé;staining! PCBs have
high tendencies to volatilize from soil, low propensities to be leached by
precipitation and transported to ground water, and high affinities for soil;
therefore, PCBs will tend to remain boﬁnd to soils and will not tend to be -.
fzénspofted to ground water at Sité 13. These compounds have the potential;téﬁf

Cbe—transported with suspended_ sediments via ~surface water runoff.  The
topography of Site 13 ' is relatively flat; howevef, »and PCBs were only
‘identified in central areas of the site, lihiting the potentiél for off-site
transport of cqntaﬁinated sufface soils. The on-site catch basin provides a
‘preferential pathway of PCB migration, which is evident by the concentrations
of PCBs ‘identified in the surface soil samples obtained from the ‘catqh
basins. Catch basin contamination could be attributable to on;site runoff or

a potential upgradient, off-site source.

v Arsenic, chromium, copper and lead were commonly detected in surface and

subsurface soils. TCLP soil extraction results revealed that arsenic,

beryllium, copper, lead and zinc were leachable. Soil pH ranges from 6.4 to
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7.8, indicating a neutral quality. The ground water concentrations of copper,

lead and zinc are comparable to the TCLP results. Ciggtheawméﬁéigiaiiirféﬁd:td)

(azg}ate~withr§£odnd‘watef fldw'to;the‘nqgghfnortheaSt;

3.4.6 Summary of Human Health and Environmental Risk

The predominant/current cancer risk at Site 13, as presented in the Phase
I RI Report (TRC, 1991), is the worst-case risk estimate of 2.53 x_10=3- -

associated with exposure to the maximum concentration of PCB-1260 in surface -

Csoil..- Most-probable current cancer risk estimates ranged from 1.49 x 107 to

6.37 x 107, The most-probable and worst-case future ground'water cancer riSkA;)
vaiues ranged from 4.72 x 10724 to 3.93 x 1073, with arsenic and beryllium>
driving- the risk. Total cancer risks Aue to exposures to both soil and ground
water under the future residential use scenario ranged from 4.75 x 10-% for
the most-probable scenario to 1.56 x-10‘2 for the worst-case scenario.

An increased potential for noncarc;nogenic effects .is indicated as a
result of ‘exposure to Site 13 contaminants based on. hazafd index values
exceeding one under the worst-case current use scenarios and greatly exceeding
‘ten under a worst-case future reﬁidential use scenario. These risk estimates
are driven by the maximum detected levels of PCBs in surface soils. Hazard "~
dndex-values also exceeded ten for a -small child exposed to ground water
(specifically( antimony, arsenic, éadmium,vand ﬁanganese) under the worst-case
scenariqL Hazard index values unde? the most-probable scenario were less than
one, with the exception of future ground water ingestion under the residential

use scenario.’

3.5 Remedial'Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for

proteéting human health and the environment early in the alternative
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development process. The goals should be as specific as possible but should
not unduly limit the range of alternatlves that can be developed. For the

Group I sites, the results of the RI have been used to deflne spec1f1c

' contaminants of interest and allowable exposures based on the risk assessment

and ARARs/TBCs.

3.5.1 Comparison to Contaminants to ARARs/TBCs

Based on the results of the RI, a summary of surface soil and ground water
contaminants and a comparison of their detected levels to ARARs/TBCs are
provided belpw. The identification of remedial response objectives, presented
in Section 3.5.3, will be based on this evaluation.

In evaluating Surface soil centaminant levels, state and federal standards
were used as ARARs. Only a limited number of standards are applicable to soil
contamination. Standards and gquidance 1levels applicable to PCB and lead

contamination in soils were used as the basis for this evaluation. ~At. Site--

_Clﬁi,only PCBs exceeded state and federal guidance levels. PCBs were detected
at concentrations ranging from 1.1 ppm to 4,563 ppm (see Figure 3-10). Three —.
surface soil samples, S13-06, S13-08, and S13-09, exceeded the historic RIDEM __

cleanup standard of 1 ppm and one sample, S13-09, exceeded the proposed‘RIDEM‘:J'

caction level of 10 ppm (also the cleanup level specified under TSCA, which may

not be applicable to this release but may be relevant and appropriate). CN&™>

" Clevels at Sites 05, 06, or 13. See Tables 3-1, 3-2, and 3-3 for a comparison

of soil contaminant levels to associated action levels for each of these

- sites, respectively.
In evaluatlng ground water contaminant levels, state and federal standards

(i.e., Maximum Contaminant Levels (MCLs), Maximum Contamlnant Level Goals
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(MCLGs), Secondary Maximum Contaminant Levels (SMCLs) and Rhode Island Ground
Water Quality Standards) were used as ARARs/TBCs. Of the Group I sites,CSited
(13 and Site 06 were the only sites at which ground»water.wgsrggmpledh Each
'siﬁe exhibited ground water contaminants which ‘exceeded MCLs. At. Site 06,
(betyllium and lead were present atllevels which exceed MCLs or fedefal action
levels. Total chromium was detected at a maximum level which has(jessAthan;
Cthe -MCL.but which exceeded the Ground Water Quality Standard for hexavalent . :
Ghromium. The contéminants at Site 13 fhat exceeded MCLs or federal action
levels were -antimony, arsenic, beryllium, . cadmium, chromium, 1lead, . and_ .
rickel. With respéct to non—enforceabié SMCLs, iron, manganese and aluminum
were aetected at both Sites 06 and 13 at levels which exceed SMCLs. No other
contaminants exceeded the ARAR/TBC .contaminant levels at the Group I sites.
Table 3-4 presents a comparison of the ground water contaminants detected at
Site 06 to state and federal standards, and Table 3-5 summarizes the saﬁe
informétioh for Site 13. Figure 3-1l1 indicates which ARARs/TBCs were exceeded

at each well location at Sites 06 and 13.

3.5.2 Risk-Based Considerations
As described in the National Contingency Plan (40 CFR
300.43(e)(2)(i)(A)(2}], "The 107® risk level shall be used as the»point.of
“departure for determining remediation Qoals for alternatives when ARARs are
not available...". The 1076 starting point indicates U.S. EPA's preference
for setting cleanup levels at the more protective end of the acceptable 10‘4
to 10°® risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then Eaken into cénsideration in the determinéﬁion
of where‘within the 1074 to 1076 risk range the cleanup standard for a given

contaminant will be established. '~ For the purposes of'Ehis evaluation, the»
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crisk=based--cleanup_ levelS_which correspond__to~a- 1078 Fisk—are—calculated:
Site-specific and remedy-specific factors 'whi‘ch may effect the determination
of the final cleanup level will be addressed‘in subsequent éortions of this
document . |

N : : .
Those surface soil and ground water contaminants which contribute an-
individual cancer risk of greater than 1l x 107® to the overall cancer risk
estimate under the reasonable maximum scenario were evaluated to detemine if
there are any for which an ARAR/TBC has not been identified. A .similar
evaluation -was cor}ducted for contam'inantvs which contribute an individual
noncarcinogenic hazard index ratio greater than one to the overall
noncarcinogenic risk. For the contaminants identified By this evaluation,
risk-based cleanup levels were calculated assuming future residential site use.™

¢”PAHs drove the carcinogenic risk estimates associated with exposures to.
sﬁrface soil at ‘Sites 05 and ‘06, while arsenic drove the carcinogenic risk
estimate at f‘,Site. 13. Specificaliy; benzo(a)anthracene, 'benzd(a)pyr,ene_,;,
(benzo(b/k)fluoranthene, chrysene, indeﬁo(1,2,3—cd)pyrene, and arsenic; -were
< found to éose a cancer risk greater than 1 x 1076 at the Group I. sites....
- Surface soil cleanﬁp levetls were calculated for these contaminants based on
the '1 x 107® cancer risk, as presented in Table 3-6. As stated previously in
Sections 3.2.6, 3.3.6, and 3.4.6 no individual hazard index values greater
than unity were calculated for noncarcinogens vin‘surface soils at Sites l05 a.nd
06 in the risk assessment presented in the Phase I RI Report (TRC, 1991). At
Site 13, only PCBs presented a pot_ential noncarcinogenic risk but there are
ARARs/TBCs available fof the evaluation of PCB lremediation. Therefore, @o--
(tisk-based cleanup levels were calculated for noncarcinogens in the surface- .

(soil-. For subsurface soils, risks posed by the detected contaminarts did not-

Qeit_ceed"«aéceptable values and, therefore,- no risk-based cleanup levels were”
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calculated—forsubsurface soil - ~contaminants:, Additional information used in
the development of risk-based cleanup levels is presented in Appendix A.
The surface soil contaminant levels for each of the surface soil sample

locations were compared to the risk—based.cleanhp levels presented in Table

"'3-6. At Site 05, all of the PAHs for which cleanup levels were calculated

were detected at concentrations exceeding the cieanup levels in at least one
sample (see Figure 3—12); Seven of gen surface soil samples had
concentfations of PAHs above the cleanup 1levels with the highest
concenfrations found at sample S05-10 (470 ppb to 1,860 ppb). PAHs were
detected in all three surface soil samples at Site 06, but no concentrations
excgeded the developed cleanup levéls. It should be noted that for all SVOC
anaiyses 6ffsﬁrface soil samples, detection: limits exceeded risk-based cleanup
leyels‘for PAHs. Therefore, there is a degree of uncertainty associated with
theA evaluation of the extent of - PAH contamination at 1levels exceeding
risk-based cleanup levels. At Site 13, a risk-based cleanup level Qas
developed only for arsenic. Two of the six surface soil. samples exceeded the
cleanup level for arsenic, with the higheét éoncentration of 1.6 ppm found at
S13-04 (see Figure 3-13).

As indicated in Table 3-6, the greatest calculated reasonable maximum soil
exposure risk under the future residential use scenario for an individual
compound is 4.0 x 10~6. Therefore, calculated risk levels exceed 1 x 1076 but

fall within the acceptable risk range of 1 x 1074 to 1 x 1076 applicable to

remedial actions.

In ground water, only bis(2-ethylhexyl)phthalate presented a future

residential reasonable maximum estimated cancer risk of greater than 1 x 1076

(at Site 13 only). A ground water cleanup level was developed for this
contaminant based on the 107® cancer risk (see Table 3-7). As stated in
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Sections 3.3.6 and 3.4.6, manganesé ét Site 06 and Site 13 exhibited a hazard
index ratio greater than unity. Therefore, a noncarcinogenic cleanup level
was calculated‘for manganese and is presented in Table 3-7 and.indicéted in
Figure 3-14, |
Ground Qater contaminant levels for each ground water sample were compared

to the developed risk-based cleanup levels.‘ At Site 06, mahganese exceeded
the cleanﬁp level in one of six samples. The oné sample, GW06-03B, contained
manganese at a concentration of 2,700 ppb. At Site 13, bis(z—ethylﬁexyl)—
phthalate was detected at a concentration of 45 ppb (GW13-04B). Manganese
exceeded the cleanup level in two of the eight ground water samples at Site

13, with a maximum concentration of 2,200 ppb at GW13-04B.

3.5.3 Remedial Responsé Objectives

Based on the information presented above, -the remedial action objécﬁives
for surface soil are as follows:
e Minimize current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs, as presented in
Table 3-3, or which pose unacceptable risks to human health and

the environment; and

e Minimize off site migration of surface soil contaminants.

U

The remedial response objectives for ground water are as follows:
‘e Prevent exposure, due to ground water ingestion, to contaminants -
at levels exceeding acceptable ARARs/TBCs as indicated in Tables
3-4 and 3-5, or which pose unacceptable risks to human health and
the environment; and ‘

e Minimize migration of ground water contaminants.

3.6 General Response Actions

General response actions are thoSe remedial actions which will satisfy the
remedial objectives. General response actions for "Group. 1 sites were
formulated based on the results of the Remedial Investigation.

3-23



The first étep in determining appropriate general response actions for a
given media is an initial determination of the areas or volumes to which the
general response actions may be applied,vas described below. In determining
these volumes/areas of media, consideration has been inen to site conditions,
the naturé and extent of contamination, acceptable exposure levels and
potential expdsﬁre routes. As previouély presented in Section 3.5,
'rgmediation limits will depend upon the level of risk determined to be

acceptable for the sites.

Soil

In order to provide a preliminary estimate of the volume of soil requiring
remediation, the extent of soil contamination at levels exceeding ARARs/TBCs
and risk-based cleanup levels must~be evaluated. Two remedial sceﬁarios have

been developed for the Group I sites. The first scenario involves remediation

of soils/sediments which exceed current action levels and the 1076 risk

level.. The second scenario addresses only soils/sediments which are
contaminated at levels exceeding ARARs/TBCs.

The areas or volumes of media which would require remediation under the

(fif?p“”scenério (remediation to meet action levels and risk-based cleanup

levels) are discussed below.

e Site 05 surface soil would require remediation due to the presence
cof PAHs. The estimated areal extent of contamination is
illustrated on Figure 3-12. The contaminated area covers {15,000
(ft2, and assuming a thickness of 2 ft, the volume requiring
remediation is 1,100 yd3. ‘

e ‘No surface soil would require remediation at Site 06.
. Zéf Site 13, the total surface soil area which would require
remediation is/50,000 ft2, as indicated on Figure 3-13. Using a

thickness of two feet, the volume requiring remediation is
estimated at’ 3,700 ya3.
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The areas or volumes of media which would require remediation under the
T
ggaggaﬁiécenarlorj remediation to meet actlon levels (namely, a PCB cleanup
o _ v
level of 1 ppm) are provided below.
. CNo surface soil at Slte 05 would require remediation under this
-scenario. : .
e No surface soil at Site 06 would require remediation.
. Ohiy PCBs would require remediation at Site 13 under the sedond
scenarlo. The area of surficial contamination is estlmated at
45 000 ft2 (see Figure 3-10). Using a thickness of two feet, " the
volume of soil requiring remediation is estimated at 3,300 yd-~.
It should be noted that, if proposed Rhode 1Island Site Remediation .
Regulations are promulgated, the area of surf1c1al contamlnatlon couldyfggpher -
cdecrease under the proposed PCB standard of 10 ppm.

A liéting of general response actions developed for. the remediation of

soil is provided below.

Soil:

e No Action

e Institutional Control
¢ "Containment:

gg; Treatment/Dlsposal

Ground Water

In order to provide a preliminary estimate of the volume of ground water
requiring remediatioﬁ, the extent of ground water contamination at 1levels
exceeding ground waﬁer ARARs/TBCs and risk-based cleanup standards must be
evaluated. While contaminant levels exceed MCLs and risk-based cleanup levels
at Sites 06 and 13, ‘insufficient information exists to clearlj define the areAjV
beiground water contamination. The contaminated ground water plume cannot be

@ccurately defined without the presence of additional wells to delineate the

boundaries of the plume. Similarly, while the ground water flow direction can
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be interpolated - based on wells. located‘ at each site (see Figure 3-6),
additional wells are needed to further define the flow direction and théf%py
allow for a detailed evaluation of potential remedial alternatives. Therefore,
‘the Feasibility Study for the Group I sites will be developed using a phased

approach, by dividing the sites into operable units. Two distinct operable

units will be created, with surface ‘'soil/sediment contamination addressed ™

<within this operable unit, and ground water contamination to be ;addressed in
the future, within a separate operable unit. Surface soils and sediments will
be addressed in fhis Feasibility Study, but the dévelopment of ground water
remediation alternatives will proceed when information generated during the
Phgse II remedial investigation is available for incorporation.

-

3.7 Identification and Screening of Technologies and Process Options

The general response actions. are developed further through the
identification and screening of remedial technologiés which could potentially
meet the remedial action objectives and cleanup criteria. Following a

~screening of the remedial technologies on the basis of technical

implementability; the procesé options associated with each technology are

screened based on effectiveness, implementability and cost. Representative'

process options are chosen for inclusion in the remedial alternatives

developed for the sites.

3.7.1 Technology Screening

A combined technology screening was performed for all the sites addressed
within the Phase I FS. The technology screening for soils/sediments 1is
presented in Table B-1 of Appendix B. The table includes brief descriptions

"of the individual technologies or process options, comments on their general
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applicability, limiting characteristics which prevent their application to
certain sites, and a summary of whether they are screened or retained for the

various sites. The technologies or technology process options which do not

'péss the screening process on the basis of technical implementability will not

be retained for further consideration. As mentioned in Section 3.6, undef
either site remediation scenario evaluated, soils at Site 06 do not require .
remediation. Technelogies and process options which passed the technology

screening for Sites 05 and 13 are summarized in Table 3-8.

3.7.2 Process Option Screening

Upon identification of those technplogies which are technically
implementable, the process eptions are further evaluateq to allow the
selection of a representative process option for each technology type. - The
érocess.options are evaluated on the basis of effectiveness, implementability,
and cost. Process option evaluations for soil/sediment are presenﬁed in Table
B-2 of Appendix B. The selected representative process oéﬁions are indicated

with a bﬁllet'in Table 3-8 for Sites 05 and 13.

3.8 Remedial Alternative Development

The technologies and process options developed in Section 3.7 are combined
in this section to form remedial alternatives. The range of alternatives
which is developed "is intended to provide varying degrees of site cleanup.
The alternatives presented herein have been developed consistent with criteria
mandated by the National Contingency Plan (NCP, 40 CFR 300). NCP criteria

require the consideration of the following:

e The no action alternative.

e For alternatives which provide control of the source of
contamination, the alternatives should include:
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- One or more alternatives that involve little or no treatment,
but  provide protection of human health and the environment
primarily by preventing or controlling exposure to hazardous
substances through engineering controls (caps, slurry walls,
etc.) and/or institutional controls (land use restrictions,
etc.).

— Alternatives in which a principal element is treatment that
reduces the toxicity, mobility, or wvolume of hazardous
substances. This range should include an alternative that
removes or destroys hazardous substances to the maximum extent
feasible, thereby eliminating or minimizing the need for
long-term management. ’

- 'The development "of one . or more innovative treatment
technologies for further consideration. :

As indicated in Table 3-9, a total of four alternatives have been
developed for addréssing soil/sediment contamination .at Sites 05 and  13.°
These alternatives include a no action -alternative (I-1), a limited action
alternative (I-2), a containment alternative (I-3), and an active restoration
glternative (I-4). Three treatment/disposal options were evaluated under
Alternative I-4. Specifically, the remedial alternatives include deed
restriction/fencing (I-2), ‘a soil cap (I-3), off¥site_1andfi11ing or off-site

Cincineration (Option A, I-4), on-site incineration (Option B, I-4), and
dechlorination (Option C, I-4).

Site 06 has no surface soil or sediment contaminants exceeding ARARs or
TBCs or risk-based cleanup levels and is not addressed under either remedial
séenario, as previously described in Section 3.6. Therefore, 'Site 06 will be
considered a mo action site and  will be discussed under  the no action
alternative only. Under the remedial scenario where the sites are remediated
to meet ARARs/TBCs, Site 05 has no contaminants exceeding ARARs/TBCs. Thus,
for this remediation scenario, Site 05 will only be evaluated under the no

action alternative. Under the remedial scenario where remediation 1is based

both on ARARs/TBCs and risk-based cleanup 1levels, the remediation of both
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Sites 05 and 13 will be evaluated. The final remedial alternative selected

for the Group.I sites in the Phase II FS may consist of a combination of

alternatives for the three sites (e.g.., no action at Sites 05 and 06 and

- Active Restoration at Site 13).

3.9 Definition and Preliminary Screening of Remedial Alternatives

for each’ of tﬁe remedial alternatives developed., such information-as the
location and extent of excavation and containment as well as the volumes of
soil to be colleéted, excava£ed or tfeated are described. The thought proceés
used» in the development of alternatives is also présentea; A preliminary
screening is pérforﬁed after the individual description of each al;ernative. |

The objective of the preliminary sc;eening process is to reduce the number
of alternatives that will be evaluated in more detailed in the Phase II FS.
This screening aids in sﬁreamlining the feasibility study process while
ensuring that the hostApromising alternatives are being considered. A.range
of treatment alternatives from no -action to siéé‘ restoration is typically
retained, where pracficable, throughout the initial screening process. The
comparisons between alternatives in this section typically. focus on similar
alternatives, the most promising of which is carried forward for furtﬁer
analysis. | |

The.preliminary screening consists of an evaluation of the effectiveness,
implementability, and cost of the alternative. The effeétiveness screening
evaluates the ability of_each alternative to protect human heﬁlth and the
environment through a reduction in the toxicity, mobility of volume of
contaminated material. Both long- -~and short-term effectiveness are
considered. The implementability screening takes into consideration the

technical and administrative feasibility of constructing, operating, and
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maintainiﬁg ihe a;tefnative. The final evaluation criterion, cost, -involves
the estimation of both capital and operation and maintenance (O&M) costs
associated with each alterﬁative. Prelimihary cost estimates are provided in
Appendix C. Due to the lével of refinement of ﬁhe alternatives at this point

in the Feasibility Study, cost estimates may not be as accurate as those

developed during the detailed analysis of alternatives conducted during the’

Phase II FS. However, estimates are comparative in terms of relative accuracy
to allow cost decisions to be made at this point.
Those alternatives which pass the preliminary screening process will be

evaluated in detail in the Phase II FS.

3.9.1 Alternative I-1 - No Action

3.9.1.1 Description

The no action alternative would ﬁnvolve no remedial response activities
for soils at the Group I sifes. No removal or treatment of contaminated
surface soil/sediment would be conducted. No component of the no action
alternative minimizes any potential risks that may be associated with direct
contact with oﬁ;site contaminants. In acéordance with requirements specified
in thé NCP, a review of the no action decision would be conducted in five
years for any site at which it was determined that unlimited future use would
not be protective of huﬁan health. Consideration of the no action alternative

is required under the NCP.

3.9.1.2 Evaluation

Effectiveness - The no action alternative would provide no reduction in

the toxicity, mobility or volume of contaminants in site soil/sediment. The

short-term risks would be minimal due to the lack of activities associated
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with its implementation. The long-term effectiveness is based on the levels

of risk which existing contaminants pose to human health or the environment at

s

each site.

e At Site 05, the relatively low estimated risk levels would make
the no -action alternative effective in the long=term for -.
. non-residential future uses and, even for future residential use,
the existing risk levels are within the acceptable range for
~ Superfund remedial actions. ’

e No contaminants at.Site 06 pose a threat to human health or the
environment based on ARARs/TBCs or risk-based cleanup levels, so
the\@o action alternative would be very effective in the long-term.

e At Site 13, the elevated levels of PCBs in site soils and
sediments would limit the long-term effectiveness of the no action
alternative. The PCB contamination would continue to pose a
relatively high level of risk to human health and the environment.

Implementability - The no action alternative would require no
implementation activities at any of the sites other than a five year review;
therefore, it is easily implemented.

Cost - There are no costs associated with implementation of the no action

alternative.

3.9.2 Alternative I-2 - Fencing and Deed Restrictions

3.9.2.1 Description

This limited action alternative = would involve no remediai response
activities for soil/sediment at Sites 05 and 13, although it would .include
both the construction of a perimeter site fenée and in@lementation of deed
restrictions. A six-foot high chain link fence would be placed around the
contaminated areas at both Sites 05 and 13. Placement of hazard warning signs
on the fences would also be included in this _alternative. The proposed

locations of the fences are shown in Fiqures 3-15 and 3-16.
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This limited action alternative would also include implemernitation of land
use deed restrictions. Tﬁese resfriction‘s, which would limit allowable future
site use and development, hayve been included to provide an added measure of
'long—termlprotection of human health through minimizing potent;ial future
exposures to contaminated site surface soil/sediment. The deed re/s;,trictions
;ould limit future residential _Aevelopment of Site. 05 and Site 13, thereby
eliminating the future use scenario where the 1076 risk level was exceeded
i(see Section 3.5.25.

In contrast to Alternative I-1, which was- required to be considered under
the NCP, this alternative has been developed to provide an increased level of
protection of human health through fencing 'ahd land use restrictions while

pfoviding no action to reduce the toxicity, mobility or volﬁmes of

contaminated surface soil at Sites 05 or 13.

3.9.2.2 Evaluation

Effectiveness - This alternative would provide no reduction in the

toxicity, mobility or volume of contaminated soils at Sites 05 and 13. It
would also p;ovide no direict protection of human health or the environmént.
Through fencing and deed restrictions, it would limit potential exposures due
to direct contéct with contaminated- surfa;:e soil/sediment and would limit
future site use. Proper maintenance of the perimeter fence and compliance
with deed restrictions would maintain thé alternative's long-term
effectiveness at both sites. Minimal short-term risks would be associated
with it';s implementation.. Therefore, it would also be effective in the
short—term». |

Implementability — This alternative would involve the placement of land

use deed restrictions on a property controlled by the federal government.
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Implementation of these deed restric&ions should be relatively easy. The

placement of the perimefer fence should not be difficult given the lack of
aétive use of each sitei Overall, this alternative would be easy to implement.
Cost —-C§sts associated with thié alternative would be those associated
with perimeter fence construction and establishing land use restrictions.
The cost .of this no action alternative is initially estiﬁated based on an
assumed 3b-year maintenance period for the perimeter fence. Thé present worth
value for Alternative I-2 at Sites 05 and 13 is $45,000. See Appendix C fér

preliminary cost estimates.

3.9.3 Alternative I-3 - Soil Cap/Deed Restrictions

3.9.3.1 Description
This -alternative was developed to meet -thé NCP's requirement for
consideration of an alternative which utilizes containment with little or no
treatment. Alternative I-3 incorporates the capping or covering of the Sites
OE:fEnd' 13 with a one-foot sand drainage layer topped by a two- foot |
«soil/vegetation layer' which would 1limit future exposure to sufficial
cohtaminatioh. At Site 13, the cap would be designed to direct drainage away
from the catch basins and the catch basins would be cqvefedA to prevent
drainage and access into the basiﬁs; |
The capping alternative would cover the entire contaminated area for each
site. ‘Two capﬁing optiops were developed:
e Option A - Capping of'all surface soils which exceed risk-based
~cleanup levels (15,000 £t2 at Site 05 and 50,000 ft2 at Site 13).
e Option B - Capping of all surface soils which exceed ARARs/TECs
(45,000 £t2 at Site 13). '
The physical limits of the capping optidﬁs would consist of the shaded

areas shown in Figures 3-12 and 3-13 for Option A and in Figure 3-10 for
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Option B. Thé soil cap would minimize potentiai risks associated with direct
contact with contaminated surface soils/sediments.

In éddition to the soil cap, deed restrictions would be placed on the
sites to limit future site use and development. The deed restrictions wouid

aid in the long;term protection of-human health.

3.9.3.2 Evaluation

Effectiveness - Alternative I-3 would provide no reduction in the toxicity

or volume of site contaminants but it would limit exposure to surficial
 contamination and the potentiai higration of surficial contaminants due to
erosion. Short-term effectiveneés would be impacted by the disruption of
~surficial materials required to cép each site, especially at 'Site 05 where
surficial vegetation (light woods) ~would require clearing prior to «cap
construction. Long-term éffectiveﬁess.depends upon maintenance of the cap's

integrity and the effectiveness of the deed restrictions.

“at Site 13, capping would not prevent migration of existing PCB

Ccontamination via the catch basins unless both the catch basins themselves and
<the upgradient end of the drainage pipe are also capped.

Implementability - Alternative I-3 would be relatively easy to implement.

It . would require the construction of ‘a soil cap. This activity emploYs
coﬁmonly used and widely accepted construction equipment and techniques. Site
13 is flat and covered with grass which.minimizes the need for extensive site
preparétion.- Site 05 would requiré cleéring of existing vegetation prior to
cap construction. Administratiqé implemeﬁtation of land use deed restrictions
would bé relatively easy to undertake given the present ownership of the sites
by the fedefal government. The overall. implementability of Alternative I-3 is

good.
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Cost - The main cost factor associated with Alternative I-3 1s the

" construction of the soil cap. The initial estimates of the présent worth cost

for Alternative I-3 .are:

® ~Option A = $210,000"
o((Optiqn‘B'— $150,000-

See Appendix C for preliminary cost estimates.

3.9.4 Alternative I-4 — Soil Disposal/Treatment

3.9.4.1 Description |

Alternative I-4 consists of active site restoration, and includes the
consideration of a number of treatment/di#posai technologies for contaminated
surface soil at Sites 05 and 13. This alternative requires the removal of

contaminated soils and sediments. The period of restoration will be dependént

‘upon the technologies included in the final alternative. This analysis is

intended to provide the basis for a general comparison between Alternatives
I-1, 1I-2, 1I-3 and I-4. Preliminary analyses of the effectivéness,
implementability and costs of the individual technology options are presented

in Sections 3.9.5 through 3.9.7.

3.9.4.2 Evaluation

Effectiveness - For soils, Alternative I-4 would provide a reduction in -

the mobility or toxicity of soil contaminantsvthrough either excavation and
disposal or excavation and treatment. The degree of toxicity reduction would
be dependent upon the individual treatment technology selected.

Implementability - Alternative I-4 is implementable, although its

implementability would be highly dependent upon the individual technologies

included in the alternative. The removal of contaminated sediments from the

.catch basins may be somewhat difficult to implement.
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. Cost - As with implementability, cost would be highly dependent upon the
individual technologies included in the alternative. In general, Alternative
I-4 would cost significantly more than Alternatives I-1, I-2, and I-3 due to

the active restoration activities involved in its implementation.

3.9.5 Alternative I-4 — Option A - Off-Site Landfill/Off-Site Incineration

. 3.9.5.1 Description

This option would involve excavation and off-site transportation of
soil/sediment to a suitable landfill. DiSposal of contaminated soil/sediment
at an off-site landfill would eliminate the need for long-term management of

the soil/sediment on-site. Prior to landfilling, the excavated soil must be

characterized to determine if it meets the definition of hazardous waste and

if it falls under land disposal restrictions; Soil samples from Sites 05 and
13 were anaiyzed for TCLP éarameters during the Phase I Remedial
Investigatioﬁ. No samples ‘exceeded TCLP limits, thus the surface
~ soil/sediment at Site 05 is assumed to be hon—hézardous.

At Site 13, fédefai land disposal restrictions (40 CFR Parts 261 and 268),
thchf prohibit the écceptance of certain waste types at landfills, must be
evaluated. Restricted waste types include solvent-, dioxin-—, and
Ca;ifornié—l;st—contaminated soils and soils contaminated with listed or
characteristic hazardous wastes. vRestricted wastes under the California-list
include noﬁ-liquid hazardous wastes containing halogenated organic coméounds
(including PCBs) in total concentrations greater than or equal to 1,000 ppm;
In one éample at Site 13 (S13-09), PCBs were detected at a concentration of
4,563.pph. To satisfy the federal land disposal restrictions, the volume of
surface soil with PCB concentrations greater than 1,000 ppm will not be

landfilled. Additional saméling will be conducted to segregate this highly
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”contaminated. soil and it will be sent to an off-site TSCA-approved

incinerator. The remainder of the PCB-contaminated soil will be disposed of
in an off-site chemical waste landfill in accordance with TSCA requirements
that soils with PCB concentrations greater than or equal to 50 ppm be disposed
of in a chemical,wasﬁe landfill. Off-site incineration involves excavation
and transportation of the soil to a suitable incinerator. Excavated soils
would require 'arumming prior to off-site = transport in accordance _with
incinerator acceptance réquirements.

Based on.these considerations, preliminary costs for this alternative have

been prepared for the scenérios listed below:

e Scenario 1 - The surface soil from Site 05 (1,100 yd3) exceeding
risk-based cleanup levels and soil/sediment from Site 13 with PCB
concentrations exceeding risk-based cleanup levels but less than
1,000 ppm (3,200 yd3) will be shipped to a -chemical waste
landfill. The soil from the PCB hotspot with PCB concentrations

" of 1,000 ppm or greater (500 yd3) will be sent to an off-site
incinerator. o '

e Scenario 2 - The surface soil from Site 13 with PCB concentrations
greater than 1 ppm but less than 1,000 ppm (2,800 yd3) will be
shipped to ‘a chemical waste landfill. The soil from the PCB

. hotspot with PCB concentrations of 1,000 ppm or greater (500 yd3)
will be sent to an off-site incinerator. '

3.9.5.2 Evaluation

Effectiveness - Overall, the off-site landfill/off-site incineration’
option described above wéuld reduce the mobility, volume, and toxicity of the
.PCB—hots?ot of contaﬁinated surf;ce soil at Site 13. It would reduce-the
mobility, but not the . volume or the toxicity of the remainder of the
contaminated soil/sediment from Siteé 05 and 13.

Long-term effectiveness would depend upon the facilities receiving - the
waste. The long;term operating and maintenance procedures at the :eceiving

landfill and the degree of contaminant destruction available in the
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incinerator and the long-term opefation and maintenance of the ash disposal
facility will affect the long-term effectiveness.

In the short-term, exposures to remediél workers during soil/sediment
'ekcavatipn could be minimized through the use of appropriate health and safety
equipment. No off-site impacts are anticipated in the short-term.

Implementability — Implementability of off-site landfill disposal would be

directly related to the availability of a suitable landfill of adequate
capacity to accept the type of matefial generated from the site. The off-site
incineration component of the alternative would be relatively easy to
implement, since several comﬁeréial incinerators can accept'the.type of waste
from Site 13. Due to incinerator demand and capacity limitations, delays in
the incinerator's acceptance 6f the waste for treatment are possible.

Cost - Factors which are considered in the cost evaluation of this
alternative include the replacement and compaction of clean back-fill in
excavated areasvand.the off-site disposal/incineration‘costs. The preliminary

estimates for the cost of each of the disposal scenarios are:

Alternative I-4, Option A - Off-Site Landfill/Off-Site Incineration

— Scenario 1 - Sites 05 and 13 - 4,300 yd3 to a cﬁemical waste
landfill and 500 yd3 to a TSCA-approved incinerator - $6,900,000

- Scenario 2 - Site 13 - 2,800 yd3 to a chemical waste landfill and
500 yd3 to a TSCA-approved incinerator - $5,600,000

Preliminary cost estimates are presented in Appendix C.

3.9.6 Alternative I-4 - Option B —.OnQSite Inéineration

3.9.6.1vDescriEtion

The on-site incineration alternative was developed as an. option which
reduces the toxicity, mobility, or volume of hazardous substances as a

principal element. This alternative consists of the excavation -and



2

incineration of contaminated soils/sediments in an on-site incinerator. This
option has been proposed for the following scenarios.

e Scenario 1 - All contaminated surface soil/sediment exceeding
rigk-based cleanup levels at Site 05 (1,100 yd3) and exceeding
ARARs/TBCs and risk-based cleanup levels at Site 13 (3,700 yd3)
would be excavated and incinerated. The incinerator would be
‘mobilized at Site 13; therefore the soil from Site 05 will be
transported to Site 13 for incineration. '

e Scenario 2 - Only the contaminated surface soil/sediment exceéding
ARARs/TBCs at Site 13 (3,300 yd3) would be excavated and
incinerated at an on-site incinerator. ' :

Based on the estimated volume, a medium-sized rotary kiln incinerator with

a capacity of approximately 3 to 5 yd3(hour would- be most cost effective for
these sites. Following the excavation and incineration, the ash would .require
testing and handling in accordance with fedéral and state regulations. For
the Scenario 2 soils, the PCBs should be destroyed to a level which would

enable the ash to be backfilled on-site. Incineration will not treat all
inorganic contaminants, however. Arsenié, which was detected at Site 13 at
levels exceeding risk-based cléanup levels, would remain in the residual ash

under Scenario 1. The ash could potentially require stabilization' before

replacement on the site.

3.9.6.2 Evaluation

Effectiveness — Alternative I-4, Option B would provide a feduction in the

mobility, vblume, and toxicity of contaminants. Organic contaminants would be
destroyed in the incineration process. Inorganics would either volatilize in
the incineration process and be removed in the air treatﬁent system or remain
in the ash residue. Short-term effectivéness woﬁld be limited by the site

disruption which wduld occur during excavation and incineration activities.
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Implémentability ~ Several vendors supply medium-sized rotary kiln

incinerators.i This option would be ‘implementable although it does require
significant site preparation and regulatory approvals. The administrative
implementébility would be dependentvon the ability of the system to meet the
federal and stéte'requireﬁents applicable to the-operatiqn‘of incinerators,
including regulations applicable to the destruction of PCBs. Also, the
potential-local public opéosition to such a remedial response is unknown.

Cost - The main eosts associated'ﬁith the incineration of contaminéted
soils at the Group I sites relate to f.he mobilization and operation of an
on-site incinerator, as well as the potential cost associated with the
stabilization of ash residuals. The costs associated with each scenario are
provided below.

- Scenario 1 - Sites 05 and 13 - Incineration of 4,800 yd3 of

_contaminated soils - $4,700,000

- écenario 2 - Site 13 ;only ~ Incineration of 3,300 yd3 of

contaminated soils - $3,200,000 :

Appendix C includes preliminary cost estimates associated with Alternative

I-4, Opfion B.

3.9.7 Alternative I-4 — Option C - Dechlorination

3.9.7.i Description

Dechlorination involves the use of chemical reagents to dechlorinate PCBs
through a nucleophilic substitution process. Several vendors lare currently
developing?dechlorination‘processes, which are considered to be an innovative
means of treating PCB-contaminated soils. A process currently being developed

by the U.S. EPA Risk Reduction Engineering Laboratory incorporates a base

(i.e., sodium hydroxide), a source of free radical hydrogen donors, and a -
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catalyst to accomplish reductive dehalogenation of balogenated materials. The
cétalyst is formed in-situ by decomposition' of ihexpehsiveA ofganic
precursprs.v The dechlorination process fenders the soil/sediment non-toxic.
The dehalogenation process haé successfully undergone~pilot scaie testing of -
PCB—contaminéted soils. The process may have applications to othgr hazardous
materials (i.e., PAHs), but has not been tested to date. Optiop C would
provide a means of destruction for the PCBs in the surface soil and sediment
1 .

at Site 13. However, the proceés does not treat inorganics. Therefore,
dechlorination would only be effecﬁive under the treatmeﬁt_scenario in which
soils/sediments exceeding ARARs)TBCs are remediated. To address both the
contaminated soils vhich exceed ARARS/TBCs and risk-based cleanup iévels,
anéther remedial technology (i;e landfilling, incineration) would have to be
included with dechlorination. | Including another. technology such as
incineration or off-site landfilling would not be cost effective since either
of-thosé alternatives would remediate the contaminated soils alone.

Only the PCB-contaminated soil at Site 13 (3,300 yd3) will be addressed
uhder-the dechiorination éption. The PCB contaminated soil would be excavated °
and chemically dechlorinated on-site. Off—gases from the process would be
treated before being released into'}the 'athosphere. The treated surface

soil/sediment residues are non-toxic and can be backfilled on-site.

3.9.7.2 Evaluation

Effectiveness - Alternative I-4, Option C would reduce the volume,

toxicity, and mobility of contamination in the surface soil at Site 13.
Although still an emerging technology, tests have shown that soils containing
several ‘parts per million of PCBs before dechlorination treatment have no

detectable levels of PCBs after treatment. Short-term effectiveness would be
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impacted by the exposure to surface soil/sediment during excavation and
dechlorination activities. Long-term effectiveness would depend on the degree
of destruction achievable by the_dechlorinatién process. Treatability studies
would be required to confirm the treatment levels achievable for Site 13
soils. This treatment option would not attain risk-based cleanup levels at
either Site 05 or Site 13.

Implementability - The évailability of a full-scale dechlorination unit is

“uncertain. The technology is still under evaluation in the SITE progrém and
is not commercially available. However, assuming a dechlorination unit would
be available to remediate the PCB contamination at Site 13, -Option C would
rélatively easy to implement.

Cost - The déchlorinatiéﬁ process is relatively inexpensive when compared
to alternaﬁive technologies. For the. remediation of 3,300 yd3 of PCB-
contaminated soil at Site 13, the estimated present worth cost is $1,800,000.
Due to the»preliminary stage of development of this technology, dctual costs
could ‘vary significantly. A preliminary cost estimate .is presented in

Appendix C for this treatment optibn.
{

3.8 Selection of Alternatives for Detailed Analysis

A comparative analysis of the individual alternatives based on the three
evaluation criteria is conducted to allow the elimination of selected

alternatives from the detailed analysis process.

3.8.1 Effectiveness

With respect to long-term effectiveness, those alternatives which involve
reductions in the toxicity, mobility or volume of contamination and

contaminant sources will provide the greatest protection. With respect to
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short—term effectiveness, those alternatives which are protective " during the
construction and implemehtation period are most effective.

For the soil/sediment remedial alternatives developed, those alternatives
which provide the greatest long;temn effectiveness, due to removal/treatment
of contaminated soils and waste materials, tyéically provide the least amount
of short-term .protecﬁiveness, due to the required disrﬁption of the waste
materials and on-site treatment operations. |

Alternative I-4, excavation and treatment/disposal of surface
soil/sédiment provides the greatest long-term effectiveness by treating or
disposing of the contaminated soil/sediment. Off-site landfilling/
incinération (Option A) offers the greatest long-term ‘effectiveness by

treating both PCBs and semi-volatile organics and by removing the contaminated‘

‘off-site for treatment, with no placement of treatment residuals back

on-site. It is followed by on—site‘incineration (Option B), which provides
on-site treatment of PCBs and other organic contaminants but which potentially’
requires long-term maintenanée of treatment fesiduals. Option C,A
dechlorination, treats the PCBs but may not treat other soil contaminants.

Alternati?e 1-3, capping, provides the next level qf long-term effectiveness

through a reduction in risks associated with direct contact with contaminated
surficial soiis/sediments. Alternative I-2, no action with fencing and deed
restrictidn;, provides limited long-term effectiveness. It limits potential

exposures to soil/sediment contamination through ~fencing and deed
restrictions. Alternative I-1, no action, provides the least protection
against surface soil contaminaﬁts but could be considered to be effective in
the long-term for Sites 05 and 06, especially for future non-residential site

uses, based on site risk evaluations.

The alternatives vary in the degree of short—ferm effectiveness provided.

!
Alternative I-1l, the no action alternative, involves the least short-term
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impacts due to the 1lack of' remedial’ activities associated with it énd
thereforer is most effective in the shoft—term.' The limited action
alternative, I-2, ‘also has minimal short-term impacts associated with fence
"cohstructioﬁ. The soil cap alternativé, I-3, could have short-term impacts
‘due to possible contact with surface soil during cap construction.
Alternative I-4 invo;ves soil/sediment excévation, and therefore would have
the greatest potential for short-term impacts.’ Short-terﬁ_éffectiveness of

the'treétmeht»options under Alternative I-4 would be comparable.

3.8.2 Implementability

Implémentability is a measure of the technical and administrative
feasibiliﬁy of constructing, operating, and maintaining a remedial action
alternative.“ Alternative- I-1, no aétion, 'is  the most implementable
soil/seaiment remedial alternative from a construction standpoint due to the
lack of implementation activities associated with it.. Alternative I-2,
limitea actioﬂ,bis also fairly readily implemented, involving only limited
construction activities (i.e., installation of fencing). Alternative I-3,
regrading and capping, is next in terms of implementability based on the
relatively simple nature of cap construction. Alternative I-4, excavation and
treatment/disposal of subsurface soil and sediment, is the least implementable
option{ requiring excavation, and off-site treatment or disposal, or on-site
treatment. Removal of sediments from catch basins could be difficult to
‘implemgnt. Of the soil/sediment treatmenﬁ options, off-site landfilling,
Option A, is . the Amost. implementable, followed by Options B (on-site

incineration) and C (dechlorination).
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3.8.3 Cost
Alternative I-1, no action, is the lowest cost alternative, closely
followed by Alternativé I-2, limited action. The soil cap alternative (I-3)

costs $210,000 and $150,000 for Option A and Option B, respectively, The

excavation and treatment/disposal of subsurface 5011 and sedlment (Alternative

I-4) costs are the most expensive, ranging from $1 800,000 to $6,900,000, for

the various treatment optlons.

3.874 Selection of Alternatives for Further Consideration

Based on the comparative analysis presented in the previous section,'no
alternatives and no options are proposed to be eliminated from the range of
alternatives undergoing detalled analysis. However, one of the remed1a1

scenarios which was evaluated under two of the Alternative 1-4

_treatmént/disposal options will be deleted from further consideration. Under

Alternative I-4 (Option A (off-site landfill/off-site incineration) and Option
B (on-site  incinetation),' the scenario under which all soils .which exceed
ARARs/TBCs and risk-based cleanupvlevels are remediated (Scenario 1) will be
eliminated. The scenariobunder which only soils which exceed ARARs/TBCs are
remediated_(Scenario 2) will be retained for further consideration. For both
options, . implementation of Scenario -1‘ is estimated to cost more than
$1,000,000 more than implementation of Scenario 2. . The benefif gained by
imélementing,S§enario 1 over Scenario 2 is the achievement of a maximum 1 x
10~® risk associated with the presence of individual contaminants at the
site;. Scenario 2 is al#o protective, however, since it achieves PCB cleanup
levels as defined by ARARs/TBCs'at Site 13 and results in a maximum risk of 1
x_.10'5 for other compounds at Sites 05 and 13 for which ARARs/TBCs do not

exist.
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All of the alternatives, technology options and.'remaining remedial
scenarios will be retained for detailed analysis. This will allow for the
further consideration of a wide variety of remedial options providing a range

in the degree of treatment for the contaminated media at Sites 05, 06 and 13.
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4.0 GROUP II SITES - SITE 08 - DPDO FILM PROCESSING AREA

4.1 Introduction :

The Gréup Ii sites consist solely of Site 08 - Defense Property Disposal
Office (DPDO) Film Processing Area. The following séctions provide a site
.description, summary of remedial response objectives and. cleanup criteria,
‘general résponse acfions, identification and screening of technologies and

process options, remedial alternative development, and preliminary screening

of remedial alternatives.

4.2 Site 08 - DPDO Film Processing Area

4.2.1 Site Location and Description

Site 08 is a flat, grassy area located to the east of Building 314 at West
Davisville. A general site location map is provided in Figure‘4—1. The study
area is defined as approximately a 1,600 square foot area which is likely to
have received ;unoff from an adjacent paved area where wastes were reportedly
discharged. A fence delineating the NCBC—Dévis?ille property line forms the
eastern border of the stﬁdy area and immediétely to\the west of the graséy
area is a paved road which runs adjacent to Building 514. Sandhill Brook
crosses the developed area of West Dayisville within a buried culvert which
passes to the east of Site 08 (see Figure 1-7). The area to the east of the
property lipe is overgrown and slopes gradually away from the site. Several
warehouses are located to the west of Site 08. The nearest warehouse,

Building 314, is currently not in use.

4.2.2 Site History Overview

For a six-month period during 1973, the DPDO recovered silver _from !

(ﬁhotographic wastes. Waste liquids from this recovery process were discharged



on the pavement outside of‘Building 314 and allowed to runoff during rainfall
events.(Hart, 1984a). This silver recovery operation was operated as a batch
system with a 15- to 20-gallon capacity. fhe waste liquids which were
generated COﬁsisted of photograghié compounds, such as sodium thiosulfate and
hydroqﬁinone, and liquids contaiﬁing small concentrations of formaldehyde,
acetic acid, potassium hydroxide and sulfuric acid. No inforﬁation on the
frequency or total quantity of -discharge was available from interviews or

record searches; however, the amounts were reportedly small (Hart, 1984a).

4.2.3 Geology, Hydrogeology and Hydrology .

No subsurface borings were dril;ed at Site 08 during any of the site
investigationé. The glacially-derived soils should consist of sand and gravel
near the surface, grading downward into sand with some silt (Schafer, 1961).
The depth to bedrock should be from 20 to 40 feet below the ground surface
(Johnson and Marks, 1959)f

The depth to the‘wgterltable is probably 3 to 16 feet below the ground
surface (Johnson and Marks, 1959). The direction of flow, based on the
surface topography, is estimated to be to the northeast, towards the discharge

rpoint of the Sandhill Creek culvert approximately 2,000 feet away.

4.2.4 Summary of Contamination

Fiéld investigations conducted during the Confirmation Study in 1985
included surface soil sampling. The analytical results for the single
composite surface soil sample collected indicated that silver was present at a
concentration (0.15 ppm) similar to naturally occurring levels in soil. In
addition, a grab surface soil sample was collected in March 1986 for full EPA
Priority Pollutant analysis. The results of the aﬁalysis indicated no

elevated levels of EPA Priority Pollutants.

4-2

A am e e



- _ I ! u

aE W an W e

The Phase I RI included the collection and analysis of 10 surface soil

'samples and 5 subsurface (2.5 to 3 feet) soil samples at randomly-generated

'

sample locations, as indicated in Figure 4-2. Samples were analyzed for the
full Target Compound List (TCL)/Target Analyte List (TAL). The volatile

organic analyses indicated that acetone was present in two surface soil

samples (S8-8 and S8-10), while estimated concentrations of chloroform were

detected in three surface soil samples (S8-7, S8-8 and S8-10). Xyleﬁes and an

estimated concentration of ethylbenzene were detected in the sample collected

at a depth of 3 feet at location S8-9. PAHs were detected in every surface

soil sample, but were identified at only two of the five subsurface sampling
locatiops (S8-5 and S8-9). Bis(2-ethylhexyl)phthalate was. detected in every
soil sample. The 3-foot deep sample' collected at 1location S8-9 exhibifed

elevated semivolatile detection ‘1;mits (720 to 3,500 - ppb) and elevated

concentrations of fluorene (1,100 ppb) and 2-methylnaphthalene (2,400 ppb).

. PCB-1260 was detected in surface soils at four adjacent sampling locations

(S8-3, S8-4, S8-6 and S8-7) at concentrations ranging from 190 to 1,400 ppb.
Metals found to be coﬁhon to each. surface and subsurface soil sampling
location included arsenic,'beryllium, chromium, copper, lead, and zinc. Lead
concentrations ranged from.2.6 ppm to 171 ppm. Samples from the center of the
site exhibited conqentrations of copper, lead, and zinc that were five times
greater than those concentrations in surrounding soils. Silver was detected
iﬁ one sample, S8-4, at a concentration of 28 ppm. .The average concentrations
of several metals (e.g., arsenic, copper and lead) are greater in thé‘surface
soils than in the subsurface soils.

TCLP results indicate that low levels of xylene may bé leached from the
soil. TCLP extraction results also revealed that chromium, copper, lead,

nickel, and zinc were leachable from the soils. Gamma-BHC (Lindane) was
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detected in one TCLP extract sample at Site 08, at a level near the detection

limit (0.21 ppb).

l4.2.5 Summary of Contaminant Fate and Trénspprt

The primarf contaminant migration pathways at Site 08 include surficial
erosion: or leaching of contaminants thrdugh the soil column to the ground
water. Site 08 Ais relatively. flat and, for the most paft, grass—-covered.
Contaminant migration via surface water runoff would generally be towards the
east. Sandhill Brook crosses the developed area of West Davisville within a

buried culvert. The culvert passes to the east of Site 08, as indicated in

Figure 1-7. The brook discharges into Saw Mill Pond, which 1is located’

approximately 3,000 feet northeast of the site. . The ground water flow
direction in the vicihity_of Site 08 1is expectgd to be towards the east.

Only surface and near-surface soil samples were collected at Site 08. The
volatile.organicsldetected in the surfaqe soil samples included acetone and
chloroform. With vapor pressures (at approximately 20° C) of 270 and 151 mm
Hg respectively, the principal mechanism for natural removal is
volatilization. Acetone has a relatively high solubiiityvahd could migrate
with precipitation. ZXylenes and éthylbenzeng, both detected at a depth of 3
feet, have rélatively high organic carbon partition coefficients (Kgq vaiues)
and would be expected to adsorb to the soils. Xylene was present at low
levels (26 ppb) in the TCLP soil extraction results, indicating that it may be
leached to ground water. |

Semi-volatile organic compounds, particularly PAHs, are persistent in the
environment due to their complex chemical nature. In general, PAH compounds

related to 2—methylnaph£ha1ene are more volatile and more soluble than those

related to benzo(a)pyrene. Therefore, PAH compounds related to’
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2-methy1naphtha1eﬁe are more likely to migrate from the surface soils. An
elevated level of 2-methylnaphthalene was detected in one subsurface soil
sample collected at a depth of 3 feet (88—9).v In general, PAH levels
decreaséd ‘'with depth. TCLP analysis did not indicéte a potential for
significant leaching of PAH compounds from the soil. |

Bis(Z—ethylhex?l)pﬁthalate was .detected in all ‘soil samples. Phthalate
compounds are considered to be commonv laboratory contaminants and are
widespfead in the envirohment (ATSDR, 1989). They generally exhibit low
solubility and high K, values, and so would.not be particularly amenable to
water transport.

Benzoié acid was detected in three surface soil sample§ at céncentrations
ranging from 49 to 130 ppb. Benzoic acid is highly sdlﬁble in water (greater
than 1,000 mg/1), and could be amenable to water trénsport.

PCBs, which were detected in four surface soil samples, have a. high
Henry's Law Cdnstant (greater than 10-3), low water solubility (less than 100
mg/l), and h%gh Koc (greater than 100,000 -ml/g). Thereforé, PCBs have a
tendency to volatilize from the surface soil but also have an affinity for -
organics in soil which tends to render them ‘immobile. Because the site 1is
covered by grass and is only slightly graded to the east, transport via
erosion is expected to be minimal.

'Based on the TCLP extraction results, chromium,'coppef, lead, nickel and

zinc -are leachable from the soils. Silver, which waé detected in the TAL

~analysis of only one sample, was not leached from the soils. Concentrations

of inorganics in the TCLP leachate were generally similar to those detected in
ground water samples collected at other NCBC-Davisville sites during the Phase
I RI. Lead and nickel were present in the leachate at concentrations greater

than typical NCBC-Davisville ground water concentrations.
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4.2.6 Summary of Human Health and Environmental Risk

<Cg;:€ﬁf“éafcino§énickrisks for—-Site 08, as- presented in the Phase I RI

Report (TRC, 1991), were at or below the 10‘,6 target risk level. Carcinogenic

<£;sks associated with future soil" exposures were slightly higher at 3.14 x

4ib;5 for the worst-case scenario. The carcinqgens driving these risk values
a?e CPAHs, .PCBs, bis(2-ethylhexyl)phthalate, arsenic, - and béryllium. Both
current and future exposure scenario hazard indices were less than one,
suggesting that no ‘adverse acute or chronic noncarcinogenic effects are
expected as a result of exposure to the detected contaminants at Site 08.

Ground water sampling was not conducted at Site 08 during the RI.

4.3 Remedial Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for
protecting human health and the environment early in the alternative
development process. The goals should be as specific as possible but should
not undul& limit the range of alternatives that can be developed. For the
Site 08 FS, the results of the RI have been used to define specific
contaminants of interest and alléwable exposures based on the risk assessment

and ARARs/TBCs.

4.3.1 Comparison of Contaminanté to ARARS/TBCS

Surface soil samples exhibited contaminants at levels exceeding ARARs
and/or TBCs in the RI sampling at Site 08. A summary of surface soil
contaminants and a comparison of their detected levels to ARARs/TBCs are
provided below, followed by an evaluation of risk-based cleanup levels. The
identification of remedial response ijectives will be based on this

evaluation.
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In evaluating surface soil contaminant levels, available state and federal
standards were used as ARARs /TECs . Only a limited number of,stapdards are
applicablé to soil contamipation. Standards and guidance levels applicable to
PCB and lead contaﬁination in soils were used aé the basis fér this
evaluation.v At Site 08, only PCBs_exceeded sﬁate action levels. PCBs were
detected -in one sample in the southwest cornér of Site 08. 1In sample $8—6,
PCBs- were detected at a level of 1.4 ppﬁ froh the 0- to 2-foot interval (see
Figure 4-3).; This value éxceeds the historic RIDEM Cleanup Standard of 1 ppm
but not the proposed defined release level of. 10 ppm. -No other stéte;‘or
«federal action levels were exceeded by any detected contaminant levels at Site

c08. See‘Table 4-1 for a comparison of soil contaminant 1levels to associated

action levels.

4,3.2 Risk-Based Considerations

As described in the National Contingency Plan (40 CFR
300.43(e)(2)(i)(A)(2)], "The 10~® risk level shall be used as £he point of
departure for detefmining remediation goals for alterﬁatives when ARARs are
not available...". The 106 starting point indicates U.S. EPA's preference
for,setting éleanﬁp levels at the more protective end of the acceptab_le'lO‘4
to 107® risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then taken into consideration in the determination
of where within the 107% to 1078 risk range the cleanup standard for a given
_contaﬁinant will be established. For the purposes of this evaluation, the
riskfbased cleanup levels which correspond to a 107® risk are calculated.

(Site-specific and ‘remedy-specific factors. which may affect the determination

of -the final cleanup level will be addressed in subsequent portions'of,tﬁisJ

Cdocumeént.
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Those surface soil contaminants which'contribute an individual cancer risk
of greater than 1 x 107® to the overall cancer risk estimate under the
reasonable maximum exposure scenario for future residential use were evaluated
to determine if there are any for which an ARAR/TBC has not been identified.
Arsenic, beryllium, and PAHs drove the carcinogenic risk estimates éssociated
with exposures to surface soil. Specifically, benzo(b/k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, arsenic, and beryllium were found to pose
individual cancer risks greater than 1 x 1076 at Site 08. ° Surface soil
cleanup levels were calculated for these contaminants based on the 1 x 10-6
cance;‘risk, ésApresented in Table 4-2. As presented previously in Section
4.2.6, no individual hazard index values greater than unity were calculated
for noncarcinogens in the risk assessment presented in the Phase I RI Report

(TRC, 1991). Therefore, no risk-based cleanup levels were calculated for

noncarcinogens. Similarly, risks posed by subsurface contaminants did not

exceed acceptable levels. Additional information used in the development of
risk-based cleanup levels is presented in Appendix A.

The surface soil contaminant levels for each of the surface soil sample
locations were compared to the risk—based cleanup levels presented in Table
4-2. Each surface soil sample except S8-4 contained at least one PAH compound
at a level exceeding the risk-based cleanup level (see Figure 4-4). Arsenic
exceeded the risk-based cleanup level at sample locations S8-5, S8-7, S8-9 and
S8-10 while ‘beryllium exceeded the risk-based cleanup level at sample
lopations S8-1, S8-2, S8-3, S8-4, S8-7 and S8-8. -It should be noted that for
all SVOC analyses of surface soil samples, detection 1limits exceeded
risk-based cleanup levels. Therefore, the identification of PAH levels
exceeding risk-based cleanup> levels has a degree of undertainty associated

with it since the detected levels are all estimated ("J" qualified) data.
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As indicated in Table 4-2, the greatest calculatea reasonabie maximum
exposure risk under the future .residential use scenario presented for a